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[ W It If * CD *E H ] 

[ If * II 1 ] (a)KW#-^i,4/s(i-t^Bffi-; 
( b ) gd ?ij # ^ 2 , 4 l± * Br M" ; 

( c ) IE m * # 1 . 4 t± IE 50 # # 2 CO ^ * < fci>-S5i:fflffi«2rE5iJ ; 

( d ) ga n # i t < « @a ?ij # # 2 fc « m m & @e 3*j . i^at^ssfr ; 

( e ) E5lff 3t*ttiK'J^rf * fci * tf> If Jt ; fe J: 

1/ 

. * Ii * 0) R 

[ if * ii 2 ] m ib s n * =? & d n a v h h if * m 1 1 IB tt <r> m m tt t . 

I If * II 3 ] ffi IB S IS # ^ # R N A T $> S It j£ H 1 fc IE tt CD 8 K tt =f- . 
[ It * il 4 ] ft IB 5? ? ^ jj- f- H E # IB ?'J # # 2 * # tf If * 31 2 IB m CD 

[ if * ii 5 ] mr ie tt ^ s6* sa 5"j # -9- 1 4 tz a @e 5d # n 2 t «■ & r y * v 

X?S- V d ■ it ? U yf * H T & £ It * II 1 IB tt CD m K # ^ . 

[ If * ii 6 ] *r£3j-y=f.5r?l'3j-f-K#Kai#-9-l ^;BE?Jf?2(0l 

[ if * ii 7 ] if # ii i c ib tt w m m tt =f z is ts is as ^ 9 9 - . 

[ If * ii 8 ] mr £ J£ * ^ * s £ W # 2 £-£t»if:SJH7l=iB««o$ft3£*c? 
[ If * II 9 ] iE<?^-7>'77XS K T ft £ If * II 7 fc IB CD < 9 9 - 
[ It * II 1 0 ] m IE ^ 9 9 - # -7 A )V X e T h h It * H 7 t IE tt CD ^ ^ 

^ - . 

[ If * II 1 1 ] bu IB < ^ ^ - ifi , T -r y ^ A )V x , )V *7 A )V x , ^ ;W 
II 1 0 fc IB tt CD < 9 9 - . 
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[If SI 2] W IE « M # ^ ** , yi7yf^U40, v^X?LBSM« 
>f A- * , bh&S^^'W/PX^SiMIOjELie^J (LTR) , n " - -7 

. ^^x^i^-f/i/X, bhr^^y. bf^yy, b h a. ^ y a h* y , bh 
[ If * if 1 3 ] m#E7fcffi»^'^*-'CJB«»S*ifclB±illlflB. 

[ if * im i 4 ] « ib a n s6« a ? x u r n us -e & * if * jb i 3 ^ am com m 

[ if * if 1 5 ] if IB A ? -f 'J T M J9& # ^ M M ( E . co 1 i ) T * « » * 

jh 1 4 c ib tt a is ^ $ ft *: « ± « sa . 

[ w * 11 1 e ] ft ib m m & m m ~e fo 1 it * m 1 3 t ib m co m m us * § *t -t 
a ± m m . 

[ If * II 1 7 ] ft IE B * A* S . cerevisiaetfcJlllHC 

[ If * if 1 8 ] freBMJB£<£&MJB-?&£ill:&J]!l 3fcEtttf5JB«(6«tS 

*a ± *b jjs . 

[ If * II 1 9 ] M IE M * Ml JB tf* S . f rugiperdat'UISIl 

8 k ib tK co & m m m $ ti tz m ± m m . 

[ If * il 2 0 ] tt£Mntfift?LffiM!l&-?ft&!l!:£5 1 3 t IB « <o JB ft £ 81 
§ ^ ffi ± *H IB . 

[ If * II 2 1 ] ffi IB m ?L IB *fi M i-v -i ~-Xs\J±X? ~ JR JR H Ifiu H 
eLa«, T 7 U # 5 H U -f )V If M M M , t h 2 9 3 IMI/' IX 5 3 T 3 I 
W^iMJK^^^riWJ: "5atr*i4M«^2 OteE»e>J»««»;5*ifc«±illlfi. 

[If* II 2 2 ] a ) IfS7{:feiOlIX.ia^?^-Jl^t5«± 

b ) m IE « ± *B M £ m IB U ^ T f- H A* 3ft Jg ~T £ * T T" ±S * ~t h x f -v 7° t . 
c ) if IE m ± iffl M M IE if? y ^ 7° H Sr El JR -T & X -r y T 
fc £ * tr , EW#-^3*#t;!K!;^rf-K, a fc J± <o ffl H «s £ tz Ji -e ft. <^ so 
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Bf ft m it ^ m . 

[ If * II 2 3 ] fly IB ± *B £■ » » L , WIEta±MJB^*JWfll36»«>WiB:K 

[ft* if 24] ttijiiti,;tti ora^aiKfciijws-fr^fcflriiis 
± w us j&» ^ fr ie »K u ^ ~r f- f *■ 0 jr -r s if * ii 2 2 t ib m <n ~h m . 

I m * il 2 5 ] If * H 1 fcE»««H*^*JiVW«ES#t4ffl#*Jtl4» 

[ If * il 2 6 ] W:£JB7te£«<a«»£«3B<?*-fcJtfM3*i*ffl 
* * li « K JW * * to ffl j£ Hi . 

[»* ii 2 7 ] if * ii i izmmnmwttt^izx^x ^-FZti&mmisti 

tz *° U ^ 7 f- H . 

[ If * II 2 8 ] fly IE ^ y ^ T ^ h' IE 50 S 3 £ # If 3< II 2 7 IB CO 

[ If * II 2 9 ] fly IB ;K U ^ 7" H £ 50 « -§■ 3 4: ffl ft W 5r T 5 y 8 IB 50 & 
it tf If * II 2 7 t= IE tt CO U ^ T * H . 

[ If * II 3 0 ] flu IB IE 50 # # 3 i: ffi H W & T 5 y IS IE 50 #\ IB 50 * # 3 fc 
Jt m, L T il? =5r < k h io«ffiffW7SyiiI^ttflfa2 9 fc IB IK to tf u ^ 
7f F. 

[ If S il 3 1 ] WIB!KU'<Tf-H**E5!##3^Bf^-S*tflll*^2 7 £ 
IE (6 O tf 'J ^ 7* f K , 

[ If * II 3 2 ] If * II 2 7fciEa^JKU^r^KtiJ:tX»»S*i-6fflfl:4 

[ if * ii 3 3 ] n * ii 2 7tiEa«jKi;^rf-K±^)fjtJiifcsafikifi^"t 
[ » * ii 3 4 ] flu ib Si * # : ^ y ? a - ^ jv m * t & t m * 11 3 3 ib a co 

[ If * il 3 5 ] U!*a33t=IE*«ift*tsJ:t^it«S*t4fi*4fci±#iR 
M £ Hr tf ffl j£ . 

[IS136] If * II 2 7 IB tt CO tf U ^ 7 + V t t£ ^ 5 fit * t3 i tf * 
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[ If * II 3 7 ] § h tz * v h ffi fig ft * * tf ft * II 3 6 K IS « <r> * -v h . 

[ If * II 3 8 ] S & df •/ h«lfi«l3&«ffi^»"C-**li*a37t:|E«<0^ 

•y h . 

[ If * il 3 9 ] tf ?L m & v> T If * il 2 7 iz IE K o *° y ^ 7° f- f iz n -f & 

[If* II 4 o ] P AK 5 tteil-irsftil-MM^ffi-e&o-c , 

a) PAK5H^»!:Slit?tnf 77L 

b ) ff IE ft % # P A K 5 tg^tli^^StUf 77 

[If* II 4 1 ] iEft^ftOPAK 5 ^ <0 SS # * >- ^" ? IC SS S£ ffi £ 

.t l 9?*s$ti§if*ii4 o izmmco^m . 

[ If * II 4 2 ] ml IE ^ >^7f SniSSi 5 , y^i^7 h 5£ ffi , x x 
? y 7 d v b s ft It tt g it f| tt 5t ffi ** * £ Sf «£ 9 St fcf ix £ If * il 4 l IE tt 
co^rffi . 

[If* II 43] PAK5£3-K-**«»#^fcte-&'$-*ft-a-!fc*|R|J£'*- 

a) PAK5j3-Ht«efH^iiSSJ?tUf 77t, 
b ) flEft'&t^Si^^tM'B'tli^J^gtSXf y 7i 
& * ffi . 

[it* ii 44 ] mam^^y >- y b m s ffi t i 0ffijE§m>ft*ii4 3 
IE tt <o # ffi . 

[If* II 4 5 ] PAK 5«*3tt£IWiifft-£ftllrftO^S^ffi-C&oT. 
a ) PAK5H^*i««§tUf 77i, 
b ) P A K 5 CO vg 14 j&» H Sff $ ti fc s&» * ffi Je f £ X f" •/ 7 
t * *tf *ffi . 

[ If * II 4 6 ] M IE S tt # -fe U y / M/ * - y * _- -tf « 14 T ti & M * 31 
4 5 fc IE t)£ «0 ^ ffi . 
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[ It * if 4 7 ] 15 IB iS '14 P A K 5 fife # 14 co ffl M ± ft ¥ « JC @ T * S If * 
II 4 5 C IB 38 2f i£ . 

[ If * IS 4 8 ] If * JI 4 0 iz IE tt co -ft m t J: 0 ^S^tLS-fb-^ft. 

[ M * « 4 9 ] Iff* if 4 3(:iei^jati DfBljg^^^^^-ft. 

t if * iM 5 o ] if * iM 4 5 tc le m co ~h m £ ± "9 fsi se $ ti h it & m . 
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immcomm^mmi 

[ 0 0 0 1 ] 

% m co s # * » 

* % li . - gp fc {4 , p 2 1 -vS'ffi-ffc^r-^ — -£5 2rrj — Ft^HS^f . »f S 
& rff U ^ 7° f- F s it/p 2 1 tS £ / i 

[ 0 0 0 2 ] 

f£ <E> W ft 

t !J y- M/t-y^ft--tf(7)P 2 1 S tt -ft -te' (PAK) 7 7 5 'J - ( 

BagrodiatCerionetj;^)^|^rTrends in Cel 1 

Biologyj, vol. 9, pp. 350-355, 1 9 9 9, Si^C 
tllZ&ttl&m^Jiffl.) it. m tE . 41WPAK1 (PAKatLtta^t 
^ & . ) , PAK2 (PAKrtLtta^T^S. ) , PAK 3 ( P A K 0 
t Ltta^il-C^l., ) fciffPAK4i>A^5. PAK«Jft-t'Sttl±< 
Cdc42fcJ;^'p2 1Rac ( JJl T . Ractlfji. ) ^ G T P S^ft^^e 

ct 0 fij m S a £ . P AK^yy^loc*gI«l±^t-^»«tt^O 
( ; ti {4 y t s u - f*i o n & £ a y - n v ft t « v # S * * -t . ) * # ^ t 

^ £ . N 5tS ffi {4 . C clc4 2Uac(?)GTP7-'tX»M^SHt'J)U 
#X.^tt£f*#§iX^^f--7( 'GBD/CRIB' Burbel 

0 et a 1 . , Journal of Biological Chemi 
stry vol. 270, pp. 29071-29074, 1 9 9 5 ) £ ^ 
tf . P A K (4 4 tz , *<9N*#«#fcSH3*>';<?ltK;rt4>''i:«9lS-&tft£* 
SbtPXXP j' >;^f ^ f-7C0at•-^SI*^t^^. PAK 1 ~ 3 {4 
. *^-Hf£M«W&^ffifc*«J*^4fcft^N5fc*HttiH« ( C d c 4 2 / R 

acM^F^^fytiiLna. ) fc^r-f-iifcjfif^Sfifc. ft 3£ . pak^ 

yA-^f (i2SI(?)SH 3 K ^ >f >- ? >" ^° ? M . p8 5Coo 1 -1//3P 

1 x J; t£ a P I X / C o o 1 - 2fc«OSE««IttlS-&<Ofc«)fcN5feSB*«rtEJI 
^fflffltS : (Manser e t a 1 . , M o 1 . Cel 1 
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vol. 1 pp. 183-192, 1998.i3±f f Bagrodia et 
a 1 . , J . Biol. Chem. V o 1 2 7 3 , pp. 23633-2 
3636, 1998) oP 85Cool-l//3Pi x Jf Stt^I *S^* ( 
foca 1 comp 1 ex) HMSftU ifflJjajJ>^^£:ft^^ig*fc:PAKl 
Srffl^-r^^^:.— , p85Cool-l//5Pix^{iM^r^XT^-f^y 
/Ci^TSUSpSOCoo l-lliPAK3iB^L ^O*^ — -tfiStt 
SH*f i^L^iktfRISfLft. Coo 1 2 X a P I X tt . *ft?0J^^#^ 
^Ati "JPAKffitt*«tt4. ft 3£ s Cat- 1 jSiVC a t - 2 t S 
^l/t 2ll^)f Oyy »J yllt^yy^f (Coo 1 - assoc i ated 
tyrosine phosphorylated proteins 1 a 
n d 2 , B a g r o d i a e t a 1 . , J Biol Chem v 

0 1 . 274 pp. 22393-400, 1 9 9 9 ) tf, P 85Cool-l 
/j8P i xiiitJfCoo 1 - 2/a P I X t llffllfffflt 5 ^ P 5 0C o o 1 - 

1 tliL*^; t^SISflfc, L /> ifi o T . Cat-lf:Cat-2**PAK 
ffi'tt^^Ko o 1/P i xft^^ffilftfflt^i:^^ : il Mi P A K 

[ 0 0 0 3 ] 

itLfe^fflSf^fflteiWiT. P A K ^ y A° ^ f ji s SH2/SH3T/7^ 

it^SSJlt^i (Bokoch et a 1 . , J Biol Chem 
vol. 271 pp. 25746-9, 1996). ^^Dte^fi.J&JtH^ 

#1 sfir ^ 0 Cdc42iftliRac{:#IS^^«!B , C, X 7 yrfi/ytiitf*^ 
ffi H Hi « t ± o T P A K ir - -tf ffi tt # 3H 3 ft # £ *> ^ S ft T^itf ( B 
okoch et a 1 . , J Biol Chem vol. 273, pp 
. 8 1 3 7 - 4 4, 1 9 9 8). I X 7 ^ y ^ifft I« ft C i ^ t Wi 3 
ft h ( L i a n et al.,J Immunol vol. 161, pp 
. 4375-81, 1998). 
[ 0 0 0 4 ] 
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PAKSttOTiB^HlBilifc^iWTtlltfti. P AK^yA-^f jj, PS 

IjSSH (focal contact) fflfflit, Ilffg^ilft, Wg^ 
jg^Mil, * « iR Jg. ( 1 ame 1 1 i pod i a) J& f& . M CD 7 7 V y ? ( j& 

5 „ P A K m. CD ~? A V 'J x. y ft it ? > ^ 7 H * i~ — -te" ( M A P K ) £ ft 

^-Tftt^t-tfRaf lJi;>-|HKt4. H IS , ^ft-tlfllfiP AKS 
m «c i4 s SE»Ras*0jBaf?»jStta§e*a»S-fr6 (Tang e t a 1 . , 
Proc Natl Acad Sci USA vol.95, pp.51 
3 9 - 4 4. 1 9 9 8) . £ h tZ . PAKIi, T jH J}& ft ^ ft CO JH ft CO ^ fc *g ft -ft 
S *L s ERK2feJ:y'NPATt?Hf WSttftOtftK'ifSt'l.^ , Ltzifi^ 
X . T iH IB £ & ft £ «t 4afif3fiSfc*S?i £ (Yab 1 onsk i et 
a 1 . , EMBO J vol. 17 pp5647-57,1998)<, 
[ 0 0 0 5 ] 

? - if + )v e a l , i n a ^ < co *h co # si . is « . ^ v 

it t k & mmm n t % & ^ r i- fcm&8& & ^ x ^ -*s XX- & & , 

[ 0 0 0 6 ] 

* % BJ 14 , :;TI1p 2 lSttfl5*t--tf 5 ( £1 T . r p a K 5 j k Pf .ft . ) 

b l t * -r §t ffl & * u ^ 7 f- h , * 1= , m i if , uatiJi, w us » m . m 
■it. m m *§• » co a . ji e ^ co ?& % . Mj&jaHi£ft&j:tr*iiiiB?EaMtfa£2:& 

£ CD femiZ^^X COM ft* ft 5L£ & A,X^ & . -I CO i -3 fc % P A K 5 ii . £ ft 
A, co 7° n -fe x & 16 Mi L , i 1/ / & fc J4 M HP £ i k ifi ^ to X $> 0 , mL^MM 

[ 0 0 0 7 ] 

» BJ co S » 

* 36 bj§ «4 , — nP k L T s Id ?ij # ^ 1 . 4 (4 * co if M" ; BB 50 # ^ 2 , 4 {4 * 
co ffi ; IE n * # 1 4fcJ4E5!l##2«iP"Sr< k*>-S5kffl««2r*?P*^r- 
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[0 0 0 8 ] 

-r s . 

[ 0 0 0 9 ] 
[0010] 

[0011] 

* ft a 4 ^ ^ j. 8a & m m % =f. ^ v , -f n frfr 4 & ff fg, § n 5 ffl # ^ fc Ji ft 8? M 

[0012] 

* ft BJ i4 4 £ .. _L IB ^ R # ^ <?) V> r ft s&> £ J: o T =J - H§fiS#Sf$n.5t^ 

[0013] 

* H bj {4 ^ £ % _h |e co M ft =? CO ^ -T ft fc ± -> T 3 — F^S^'J^Tf F 

[0014] 

* ft bj§ {4 ^ £ % _t te o ^ it # ^ «o ^ -f ft j&> 4 o X =? - H $ ft £ *° V ^ T if- H 

[0015] 

* % bj {4 t . iE^II^f «ufix*l:J;-5t3 - H?*ii#H7f F 
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[0016] 

* & hjj & a it , m %im & ^ x ±m n mm ft £0 ^ *t ti t,z J: x =1 - v % ti 

[0017] 

* ft BJ 14 * £ . PAK5H^fttlM?t. ft^iiSPAKStS^tSi' 

[0018] 

* ft bj |i 4 fc , PAK5H^lilM^, -fc-&»#«K#?-i:tS-&-*-4a» 
J^gfl, P AK 5 J 3 - Ff^Si^f hS^f|,ft^l«plgJffiJMf t 

[0019] 
[ 0 0 2 0 ] 

* % HJJ {4 J , p AK 5 £ ft^»t8il«f * , -fb^ft**PAK5CDSStt*iIilf 

[ 0 0 2 1 ] 
[ 0 0 2 2 ] 

ft 3i n % » a m m % m m 

TJB«rKSI3:ft.fclf±«llfiI, P AK 5«S®J$, iiB^sK'Jir^U^f-HisJ: 
t^^^^-*ttffl^&*ffi, #«S;fllt«3;h.fcPAK5, PAK5iStt^I® 

[ 0 0 2 3 ] 
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i <0 :£ * <0 £ * h It -> T « * 5r S * # : % § n 5 . II liSiS** 1 
f il^Wflt .fc-otlHtl.tl!^ 3S»5:ttl». HTC. 4 «4 £ <7) « 

. ft m e<j t (± a * # t= «t -5ti»^fisi»Jtts t 

[ 0 0 2 4 ] 

* W ffl m T it . r iS '14 j t {4 , MWC<b*iafcl*ISI»-Cfc#t, M^t^it 

J± . Witf, ± 3fE «> L < (4 T S O ? y ^ ? * 4 J4 * <Z> ftfJ «0 H « CO f!l jft 4 (4 
* * ft tf> AS It W 301 M # # 4 #t * . 
[ 0 0 2 5 ] 

* m m m t it . r # ^ - -tf vs tt j 1 14 . * ^ ej tz ^ tr < « <n , r u y * ? 1^ * 

[ 0 0 2 6 ] 

*l«iftli. ^J?«*Ip ak 5lilfif. c D N A . RN AttliSl 

IE 50 * t , — , ^XftiSti^PAKsa, ? y n 9 W , * 'J ^ r H , 
^ 7 * Y , ^-U^^r^-H4^{i:rSyiSlB?iJ&^-f-„ 
[ 0 0 2 7 ] 

* hh n * t l± , rjt^j ti^fflili^ ^^^K*, Fabifrfc^F (a 
b) z R^Sftt;i:SiHLTV^. ^ £ * K * <9 M fc: . *X5t;?o-t 

[ 0 0 2 8 ] 

* hji m * -c 14 . r j t n 0 ffl B J4 . 2 ffl » <D ? y ^" ? « 4 i4 ft ft 4 £ 

a w 4 fc a i\L ¥ m % « 2 ffl * x » -t h . ts it it , >r * > ts , *-f*v8^, 

*Si^J3lt/7 r > -r ^ V - x iS 7 R ft ffl 5 # ffl % E £ # t? . SHWiffiStt 
ffl . « . IgWtt Pal m WTU<. PS S^J t 14 . M<0^yyt^«4 (4 ft 
^i^tU^T'RWgStiUWT'UM. ffi S M m # t4 , 80 tf> * 
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[ 0 0 2 9 ] 

* BJ SB * T ti . r -ft ^ ft j t V* 3 ffl If J4 . & 6«*4HJEi*tfi:a:'fc*WW4fctt 

JSftTfc ±1.0 . 

[ 0 0 3 0 ] 

* m m m t it , r « a 9^ j t ^ 3 jb s « . mwtft?cr> ? 9 f mamx-M 
ttsvhyy? u y 9 u * * » -t . 

[ 0 0 3 1 ] 

* hj n * r (i „ rgist 4 j t ^ a ffl is , 5 it & ft £ . * n hj w jk u ^ 

rf-HSfctttflJ Kfc, K S X (4 BO « W K ft 9 W (c 5£ « § * S £ £ 

* x » -r & . # u ^ r f- f a t4 u * ? t ?■ f u , ffst«^7 7r-, & 
m s as? ?s + t, co -c fc o f# & . itt^^tcii, wi.tr, tr - # - . v >f ? 

OTlx-f^Offi (fit. ;nt(iP AK 5 JfclJf WlfrJ 
& £ v W4 4? y ^ T ^ F £ # if t <7> ft £ ) « + fc it l=r ft * S < £ t ** * 4 ft & . 
[ 0 0 3 2 ] 

* hjj $| * -c (4 s rffi|5je<j^jr^^^f-b'ga?ijj * |± r ffi ^ ft & T 5 7 gft ffi *| 
j tV^oB J pj4!t(4^£0^®{4. 3? 9 V * f- F IsK )V & tz 14 T 5 y K K tV fc ti 
V> T . S ?'J # -9- 1 4 (4 IB n # 2 £0 £ * , * ft {4 U ^ T + F 2r 3 - F f 5 ffi 
IE tt F ^ -f ^i3-Kf5iW#f 1 4fcttSW#-9-2«^!Sr< £ - gfl , ft & 
^liliff 3k, b i>&6 0%. L < l±'J?% < t hffi 7 0 % . 40 
S?*L<tt^2r<4:«>»8096, 4 1 9#*t<i4^ : 5r<i;i#tJ90%. HTl 
€>»tL<(4^^r<i:C* ; j9 5 XWflHtt t J: r> t ft 6 I?l S fit . ffl PI 
Wjr^pjff-FffiWIi, PAKS^^/t^fcr'f V7*-A*3-l!tiEfl 
2r#tf„ :«i547'fy7*-i 1 |l > Mi.lfRNA«0S4§777'fy7/O 
ti * . HU.^tteoSiftaUfctJV^SfeiStftifc^T**. ft * {4 , T >f V 
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7t-^(ii^^aef cj;^T3-Hsai5. n « * * ? * * v m m « 

. t h El *h cr> nf fL » A ay U ( ffl L , * ftCKlSfti 4 «TJi5r^ ) «PAK5 
? y ? ft * 3 - H -T & ? V * f- H IB ?ij £ itr tf . ffl^«=SrJr^P*f-l«ffiW(i 

S M £ * tf # , £*i£>fc:Rje$:h.4*>«*rt4$:V*. Li'L^* 5 ^ ffl |sj fttj & J? 
?l/^f FlWJlit h«PAK 1 ( IE ?!l # 4 ) , P A K 2 ( IB ?lj # ^ 5 ) „ P 
A K 3 (E«ff 6) itliPAK4 ( R 2PJ S # 7 ) ^-Ff^H^f F 

IB 5d (2 t % . ffi N ft & r 5 y m m n a . iwtf 3tenT«#Brsy» 

I»*3-Kti7SyBiJ(**tfJ: t U:, PAK 5«df*--4fSStt**-$- 

( ^ - -fe >- f - ^' ) (4 , Mitf, xsxfcitf'^t-^-^y (Adv. A PP 
L. Math. , 1981, 2, 4 8 2 - 4 8 9. f « ^S^ft I; #M C i o t 
* 9J «J m tz II A A H & ) 07;l^ l JXA5iffltl,, f'7tJlM£t«¥t7 
77n / 7 A (Wisconsin Sequence Analysis P 
ackage, UnixffiVersion 8, Genetics Compu 
ter Group, University Research Park.M 
ad i s o n WI ) SlHtiltSti 1 :J:* , T>i. IWaf-5S**l^^^c0* 

[ 0 0 3 3 ] 

* hjj $| * -c u s ffi §g r jp. si § ti t z j mwtttT t ^ 5 mmii . % co * * co 3 tg 

tEOi^n^ssi)-f (DNAifciiRNA) iisnfcai*?^ 

liDNA^f, ffi * ft 1 4 (4 * « W fc fft H § *i tz m M to =? , tii^-irftDN 
A^fcliRNA^fi^^Si 5 , i ix c RB 5t § *t s b *C J4 * ^ . 

[0 0 3 4 ] 

* m m 9 T (4 , r II |B -t & j 4 j± r fg gflj g j ^ 3 ffl » (i , ft W *S tt i 

Jt (4 * y 9 m co m . m. 4 {4 m 73 t= & n & m m ± tz (4 m >> £ s * a . 

[ 0 0 3 5 ] 

* hj ffl « T i4 , r ^ y 3' j? ? 1/ ^- f 1* j t ^ a ffi IS {4 , sKU^9--*f5S*RJE 
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( PCR) Tffiffl-rit + ^JSrR^ttSS^rTS— il*0«i-&Ufc5^p3i-f-h*a 

t+ $ fx ) „ #£«aii tiiaa + soDNAi/iiiRN At a « 4 i± ffl 

St«3?^l/*f K, #? 4 L < 54 1 5-3 0l«^^l/tfK^ttSDNAl 

3*J O gS # 2: * tf . £ ft (4 -ft; ^ Wfc f£ L . 7n-7i LtffifflLtt 

[ 0 0 3 6 ] 

* ffl * T- 14 . r r a - f j fc o ffl S {4 , ffJ L< 

$««»SW*»-t. * ft 6 «4 , K - O , ffi « e> , 4 f4 ffl ffli « * « H IB 3*1 tf> 
ffitffil? ft S . jE ft . ± Dft^Tn-yA^it LTXIiliii Ltfl^ 
& #\ <r fx (4 * V zf v - 4 0 t is S t m m ffj x h i> co <r> * u =f v - 4 o m -y 

7" iJ^^fXfS«*siU^[:I^. * ft. (4 - * if 4 jt {4 — * « 3£ f , PCR 
, * V 7* =? V >\ -f 7* U r -f -fe* - ^ 3 y 4 tz {4 E L I SA<3.fc55:;frffifc:4$^T» 

flte£*^SJ:3£i±m$Ki&if-£ft.&o 

[ 0 0 3 7 ] 

V x y h =3r 3k # J Vi -5 IS Ifj {4 7° o - 7\ 7 7 7 - i li 4 'J 3' j( ? 1/ ^- f K 

** * co m « be w t= «4 r y r >f xts 3&s ffl be m t (4 ^ >r y y y -f xt4n* 

. fir fc , ^ BE ?tj {4 it ft X fc ^ -f 7' U ^ -f X -T S . - fl£ . Xhy^^'i^hi 

* fr {4 , mm z titz j * > & is. & £ xt p h tz & x . nmcomm tz-o^x , * <o 
m it j£ ( t m ) 4 0 5 s c ffi a jk iz m m £ ft s . Tmttiwi^cfflflwir 

« W BE ?'J ^ ^'J/YXLTfffltfcS ( S * S ft 4 

* v 3s£ £ , pHfc iy'iHStOT?) « a * f ft 4 . -JRt«WE5«Ji±aMM 
#4tSOT7 T m T" (4 . 7n-7(0 5 0 %fiff f Itl^ft fetlS . IIW 

fc {4 . xhyy^xyb^*fr{4Jgc7)iiJg^-t-b , j'7A-f^->'i^i. 0M*it 

h *) , M«C. PH 7. 0-8. BT'th'jn^y ( 4 ti «I <0 « a ) 
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ii m 0 . 0 1 — 1. OMt'^, Mi>7a-/. v-J fcB* 'J H 

^ + H (Milf 1 0-5 OI«if ?P^f K) f ii a E if & < t & #^ 3 0 °C , 

°C T & & . X 1 'J >y'x y Fi^fta, * ;P A T 5 F CO X o =fir £ S -ft M CO 8s in 

[0 0 3 8 ] 

y S t # A- # * 5" ^ * (± SB 91 1 ^ S #i & ^ . jr^^aJ-f-HKMliS" *» 6 3 ' 
<?D^rrtI(c,&3b>i9^fc:i*«Tco»^S<i*. )!?l^*f HiTS7l!i, I U 
pac - i UB«ft?^:gasi^i>'tit^Sitii (TUICo^t 

[ 0 0 3 9 ] 

£#t?l£B?#^£*t«i:-r&. ft It # ^ 4 L<aRNAitfiDNA«^f 
*l "C £> h if s RN Afc it;DN At 7 7- «i^^^7f Flit / V-^t 

Milf. *X*Of ^I-f 1 (phosphorothioate)IS^-^ 
v - o « S 4H± , M JL (f 2 ' ^{tatioTflElSS^TV^-rfciv^. £ tU~ 9 
[0 0 4 0 ] 

* % m <r> is & l ^ m m & m x* i± , sii^^iiSMs^i — 251 uist 

. PAK5^-b't4fcH 2 1 57f«3in*f F (BB^iJ#^l«d^«7 
3 5 2 f@-J!)2 5 0 8 f@) «^-7y'J-fO/7l/-A (ORF) £ 

tf * * tf . J)5^l±, IB ?ij S ^- 1 <0 $r £ Hr if . ffU<l±, 

i CO if Jt" ti **7 1 0 #• £> & 1 0 OWjf^W^f *«J 1 0 li>tft2 0 0 (0ji 

?l/^f Fit. » 2 0 H>^*i) 3 0 0 ^)!?l/*f F4t, S^J 3 0 8 4 

00»jt?l/^f FiT\ 840H^ 5 0 0 «3!?l/^f FU', ft 5 0 1 
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6 0 0 FJt\ 860H^« 7 0 0 ^)^n^f ft 

70 1^4|]8 0 0 ^7n^f Fit\ fi80 lfrfe» 9 0 0 iO5f ?V*f H 
it, »90 1 ft 1 0 0 0c07^1/^f Fit\ ft 1 00 1 i^^ft 1 1 00 
^3??l^^f Ftt\ ft 1 1 0 li^fil 2 0 O^^ntf ftl 20 

1 ^ ft 1 3 0 0 ^^?l/^f Fit, ft 1 30 l^tftUOOO^^I/^f 
Fit, ft 1 4 0 1 3&» ft 1 5 0 0 ^3?n*f Fit, ft 1 50 1 6 ft 1 6 
OO^^ntf Fit, 151 6 0 7 0 0(?)5 ?l/^f Fit, ft 1 
70H^8l 8 0 0 O7ntf Fit, Sl80H^» 1 9 0 0(^)7n 
tf Fit, 9 0 H^S 2 0 0 O^ifn^f Fi t, ft200 1 ^^ft 

2 1 0 Oc05?l/*f Kit, ft 2 1 0 H^fi2 2 0 0 ^)Xntf Fit, 
» 2 2 0 H^» 2 3 0 0 ^7ntf Fit, « 2 3 0 1 frfeft 2 4 0 0 <0 jf 
?l/^f Fit, S 2 4 0 1 *^ 2 5 0 0 Ojfn^f Fit, ft 2 5 0 1 — 
ft2 5 l l i tfc±y^^^^)ffil^)fi^^fctJ#Oo Br (4 IB ?*J # # 1 tf> ft 
t^SSP^tfilLTit^ L A* o t , * 5S 0J 14 , ^ =5: < k fc 1 4 fl , if i L 
<li^i<i:U 6 , 18, 20, 25, 5 04fcti7 5«<O3ttt^£-5C?l'# 

[ 0 0 4 1 ] 

* % *J! JM <n ff i Li^» » «rii.«»#^liE#l##2- -2157S1 
St, _hiaORF lrt<^)» 3 5 2 #Bi»fc» 2 5 0 8#B) £ * tf — 

-**tf, K«^Tt4, EW#-^2«oBf^t*tf, ffiUli, 

if 14 ft 1 Oi^fil OOiO^ntf Fit, ft 1 0 ft 2 0 0 ^ 3? ? 1/ 

tf Fit, ^2 0 H^8 3 0 0£7))f?l/tf Fit, ft30 1A>£>ft400 
CO Z 9 V * i~ F i t , ft 4 0 1 5 0 0 CO 5 9 V >f F i t , 650H^» 

6 0 0 ^^^f Fit, fi60H^« 7 0 0 ^7^V^f Fit, ft70 
1 ft 8 0 O^O^n^f Fit, ft80 1 ip h ft 9 o o^^ntf Fit 
, ft90 1 A* ft 1 OOO^jf^l/^fFit, ft 1 00 1 £> ft 1 1 OO^i? 
?l/^f Fit, ft 1 1 0 1 ft 1 2 0 0 O7?Vtf Fit, ft 1 20 1 
tSl 3 0 0 ^^?l/*f Fit, »130H^|jl 4 0 0 ^^1/tf Fi 
t , ftl40 1 £> ft 1 5 0 0 Fit, ft 1 50 1 h ft 1 600 
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<^)5?V^fFSt, ftl601^^»1700«jt?l/*fb'*T, 8170 
H^fil 8 0 O^ifntf FtT, ftl 8 0 1 *■> 1 9 0 0 Wjf ? 
Hits fel 90 l*'^2 0 0 0 «j!n^f Fit, ^ 2 0 0 1 ^A, ^ 2 1 
OOWjt^^f Fit. m 2 1 0 1 A> jft 2 1 5 7 J t J; ^'^ ll t cOff 1^ 
m & & h * $■ # tf . ^J4gE5'J#^20ttScogp#<c{&B-t£.r £ ** T" £ & . 

[0 0 4 2 ] 

*»»!li<0 3!ltf>W*L^§gJt#JBTl±. Sltf ii s E«#f 14ft i4 IE 50 # # 
2«0^*<i:t>-9|It:ffi»«*ir^p*f-KEMt*tf. S 4 L < t4 , 
14 , IB 50 # ^ 1 4 ft J4 IE 50 # # 2 co * "C *tf6*LfcE5!l^#:fcffl1i»«rjf^^3r 
tKEJ!l**tf. & 5 ^ (4 , Iltfli, IE 50 # -» 1 4 ft J4 IE 50 # 2 <0 Iff # £ 
ffl fit W * ( o 4 0 , ±£»^<o^'f^*>fc:ffl««!5r) *?)/tfFSE50£#tf. 
BE 50 # # 1 4 ft i4 IE 50 * # 2 co ^ & < t «> - M ffl « W =5: IE 50 co to tz i4 , BE 50 « 

# l 4 ft J4 IE 50 # # 2 co ^ & < t i> - Stf (c x F U y y x v V % y\ A 7 V ? A X 3k 

# co T T -J\ A 7 U 9 'A X h * U -=t X 9 V * f- F 4 ti 5 . ffi 





Fli 




%-<h&*?10fflcO 


7 ^ ^ 


tf F^-^JS^^S OjElco^^U-^- 


-f- F 




e 4 


L < ii 8 1 5 — 30 


11 CO S 


ntf F^ttf. ztit>mt¥m 






7 o 


- y , 7 7 a -? - . 








[ 0 0 


4 3 


] 








% m co m 


cO#T 


4 L ^ §S Jfc » JB T li 


, SI 


* 7 (4 , IE 5iJ # ^ 1 4 ft i4 IE m # 


2 IZ 




5f ? 


V * -f- F IE 50 £ tr 


. »4 


L < i4 . * ? 1^ t f K IE m it , IE 5iJ 




1 4 ft i4 


IE 50 


#-§-2C0^#:tc4--^ 


< t fc 


860%, i i Kli^i < i 




7 0%, 


± "3 


iff 4 L < (i ^ ^ < t 


i> m 8 


0%, iOffiL<ii^^<t^» 


9 0 


% , * l 


T ft 


^ if 4 L < (4 iJ" 5r < 




9 5%ffi|SlE[<j^5f^^tfHIE5iJ-C 


<?> 


. & & 


(4 , 


* ? * f- H IE 50 (4 


. 150 


# # 1 4 ft (4 IE 5!l # n 2 j6* 3 - F -f 


h *° 


U ^ 7° f 


F CO 




-Ft 


h dixA>cogE5iJco-gPi:4-^< t t> 


m e 


o % , i. 


0 *T 


iL<tt*4<tt 


7 o 




0 % 




4 L 


<{4 4>^<i:t^9 


o % . 




9 5 




«r ^ 


Hi 5>J T" ft 


5 . $ 


^ fc . IE 5'J # 1 4 ft {4 IE 50 # ^ 2 



(S. 9) 503-519472 (P2003-519472A) 

(cfflra«*5^I^5i-f-KilW«, ±M§«E0I##1 * £ <i IE ?'J * -§■ 2 £7) Bf 
£ *tr . 
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* % gij £0jff4L^HJt»Jll^l±. IE ?"J # # 3 *■ # tf *° V ^ T 

f- F * 3 - F -f S 7 ? U * f- F E ?iJ £ # tf . St It # ^ (± , 0 4 t < 12 BE M # ^ 2 

& ft , E m # ^ 2 t «t r> T 3 - F § ft h CD t m t # U "< r f- F £ a - F f S £ 
A s T" # 5 £ lJ CO flii CO D N A t R N A CO ft =f- jfi fo & „ Lfd^t, * H BJ§ ( j jg 
£ Ji E S 2 CD # »J T ^ F £ =? - Ft§ i ft ft flil ft D NAfl-^fciVR 

N A ft =? £ it tf . ;;tft«cWtHipLfct)f)£[^«DNAt RNA»*ft* 

[ 0 0 4 5 ] 

Stft# fcJ5*nftJ: 3 fcs ae^a-HfclilBiR****^*, ± IB p a k 5 a fis 

«DNAtRNA«*ftfi4. Lftid^T, * f6 BJ1 « % ?g H# ^ « E 3*J # -f- 3 ft 

A K 5lfif t;J:^T3-K?tlS7S / »j5« t *?S Lfcfcft , ffl ^ ft Jl 

- F * fx 3 R N A is i IX D N A E ?iJ fc o u T "T < T IS $ -T £ £ fc U «T «E T" fo h . 
iitIftWtISL/;i.«lil?(-«DNAJ;RNAO^f tl>oTi, m IS. COT 
5 y KCStt S 3 Fyft^<U-i:^Tft^^S$:fx£kfti;i, * M ft *E SI F*l "T 

* S . 

[0 0 4 6 ] 

7S / Ifc iV'^iiiiw^^t^f , EftsitfaKvtikftfclit, TIE 

* 1 ^ -t . 

[0 0 4 7 ] 
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* si w t ^ ? n. tz z 9 & FSWtiifBtoi^-r<?Dfiiii*ffl^*ttr, s * # u 

b' co X o 4 ? I- * * K IE ?iJ * fc m £ -T 4 i f: ** «T tt t ft 0 . i ft tt . 3 * # fc 
ia^l^^^S, Uitf', MlK, Sambrook et a 1 . , "Mo 
lecular cloning: a laboratory manual 
" , Second Edition, Cold Spring Harbor 
Press, Cold Spring Harbor, NY (1989) ( 

It^'tn. 

[ 0 0 5 2 ] 

HiK, PAK5t3-h't4DNAIi, ^ itc « 2 ft & P A K 5 jl Ik ^ BE 

#1 'ft fg 4 £ $ ft * V 3 ' Z 9 V ■* f- H y P — 7' i -? t . m R N A , c D N A 

- y , WitfSambr ookis(:3EII8^TH4J:54, 3if t^tt^f 

jftco^^yy^^-^-^ayr^-fe-fco^&tc^^t. m m ft 14 m . s$c st ft jh 
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[ 0 0 5 3 ] 

^U^5--«?jS«RiS (PCR) co # & £ ffi ffl L , ii(=SttS*t*jr^l^*f- 

t U" n . Mu 1 1 i sA,^\c757fe|l|^| i Fm4, 683, 1 9 5fi)il/Mu 1 
1 is^<^7t^H^fltm4, 6 83, 2 0 2 f #1, PCRSlEll, •£ <7) IE #1 J& 5 ¥ 

*M4fcl4 2*«DNA<OV^-fil<?5JJ»Rfc:t>ffiMt-ii f: ** T * . I^Jffi^ 

* Jt e<j SB % \z n , 2 m co u a- ■ s 9 v * + y r n - y £ r 5 -r v - t Ltffl^, 

[ 0 0 5 4 ] 

^i^ftf ^n-^y/feit/i n v i t r o±M«^^&fiiti^M^JW|W 
•C & 4 . -I tl 6 CO S » (4 . M X. Jf , Berger et a 1 . , Guide 
to Molecular Cloning Techniques, Meth 
ods in Enzymology 152 Academic Press 
, Inc. , San Diego, CA (Be rge r ) ttlt^ 

[ 0 0 5 5 ] 

§0 p « K * ^ a ( r f l p ) co x 9 u - - y y . feiVJts^-ttBiffjftfc* 

ffl T & & . 

[ 0 0 5 6 ] 

ffi ffl W * £ 50 l± , £ « $r ffl tt T- « « fis ? » J| * 7° a - y -f £ 46 « it iff ffl "7 - ^ 
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h m s tt * u * ? u- jj- f- F7o-riiiftro-rtn>T, ifiiti 
c7) t it & ^ ) 4 (± i ft t n m -t & m r n a * $ t -r § . 

[ 0 0 5 7 ] 

^ o * % $ p a k 53f^V'^f-HS?dli5R*l*!<?3DNAJBfi:-3l^T»i3fL, 
10 0«jE«Tft*i:*i.fe*L*. L j6» L * ■# t> , llf t lii^tt « i 3 (: , i 

ws iz x ^ x % b ii z ? u * i- f wim it ^ < ^ & co 7 - % a, -c ^ & 
fig tt j± £> & . 

[ 0 0 5 8 ] 

K«3f^U3rf-HE5!lf:AaWtliil' ! 3r< t t> tt 9 0 % , J: 0 A M W t Ji ^ Sr < 
2: t tt 9 5 % ;&» & >J? & < t i tt 9 9 . 9X4?B-t*8. £ IB CD E ?>J ii # f(i SI 
fci4E5!flfcSgffi(**L6ttSit#fcaHlI'Cft4) * ffi ffl L T . J: "5 IE 51 fc «fe € 

W 4> <7) x ^ - it . fRl*«7l^-Aj/7 hSfcfcttfcft, ft£7 5 7 !? E ?'J ti 
[ 0 0 5 9 ] 

* n bj co m co m at « , ±iess^^coa*><5ov^-r^3&>s:-^tf<^^-. -r 

iDNAiftURNASflf iftftt, fcM/itliPAK 5 £ 3 - h* -it "T 
4DNA*»at4fcfefcfflV^ft4. jff* 7 r 

- 5/ , 3 x $ h , ity-A, fj A ft, x n =F 4 tz it *? 4 )V x , ±j J: V ft fig =5r 
DNAlfr ( 4 OfflHWafHi-tJ: 1 51S±y>'A^i6-&'t&i4:** , r&4if>Tr 
) & # tf . ifi^fcRjeS^iiico-Ctt*^. ifSU^^/U^Sfli, T 
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pcDNA3 (Invitrogen)&4l/pSVL (Pharmacia 

b i o t e c h ) &4r*ti&ii t ztit>tz!R&Zti*:\*. i^Ul^? 9 - b U 

(±. pSPORT^s.^^ — s pGEMA;>7^_ (Promega) s pPROE 
X<^^ — (LTI N Bethesda, MD) , Bluescript<^^ 
— (Stratagene), p Q E ^ 7 9 — (Qiagen), pSE420 
( I n v i t rogen) fi±l/p YE S 2 ( I n v i t rogen) ifi # £ it 

[ 0 0 6 0 ] 

» 4 U^S^^-lili^II^DNAllftT'* 0 , P A K 5 a - H f 4 

D N A IB m 14 . B flj & ffl ffl IE ?0 W f B W (ope r a b 1 y ) (3 jl ft 5 il iS flj £ 

I±tf?PAK 5^1I^IItSI D N A H * >f > {4 , W f& S<J =5: 

* - * - (4 , 3-v^-&mmizmmmi / z&m$ti&. mmi? f-na&mmv 

X -i > * & S t L * ^ # . W ± * T ±i 51 1" & m t) CftlilS, * K jB jS i o 

t ft -s- s *i * ) feit^jBuiKiftflc^Bai&^sfci-ftawjie^^^tt^Bki- 

* . % Ji ^ ? * - + t « ffl fli m n co & m « « , a«?$*L)tfi±fcj:va«?L3t?p 
« r bs & k 4 t se *> h t h h a . - « e , ffl « u ?y (4 , is ^ t n * - * - , 
m^mm-t h ttmco* - 9 -mm . is^mRNA ij#y-At*t3- 
KtiSM, m t: is ¥ ts 4 u m u? w t * ffl « -t & s a £• # ^ -c ^ s . 

[ 0 0 6 1 ] 

if 4 L ^ ^ 9 ^ - (4 , if 4 L<l4i±4ft(:J:r>TB»<fft4rni-^-S 

* tr . *lgfS»ra ; &-^-ge?iJ{4JiS*ftii*. * S £ ft i * . 

r *> 4 ^ . m m * m « £ ft s m co m it . ^ \? -r u * 7 r - *j 7 j* y <r> p R t p 

L 7° O t — 9 — (The bacteriophage Lambda, He 

rshey,A.D.,Ed.,Cold Spring Harbor Pr 

ess, Cold Spring Harbor, NY (1 9 7 3 ) . 

#:^#Hlfc4-3-C*BHffl»tffi^AtLS. ; Lambda I I , Hendr i 
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x,R.W.,Ed.,Cold Spring Harbor Press, 
Cold Spring Harbor, NY ( 1 9 8 0 ) , ^iDftl^ftJf 

mizx -?x*wm9 izM&- xti& , ) ;tr Ps r e c a ^ mmm , j^mmcD i 

acZ7at-^-ijJ:t)fyS7y^^;l'X4 O^ttl/Ot-^- (Beno 
ist, et al Nature, 1981, 290, 3 0 4 - 3 1 0 . t« 

>f IV X , bb^Ja^^^-f^X^^iffi^DsMLie^iJ (LTR) , V n ^ - *7 A )V 

x, -9- >f b * n v 4 ;i< xm *fffly° n ^ - ? — s irxH yA'-;H-r;u, 
y^Xj^M^AfVX^ t 17?f >, b h bh^^E^'ob'y, b M 

iii^fcillBJgSftS «> <*> (4 & ^ . 

[ 0 0 6 2 ] 

»4 Lv^^^-ti, jtJm^WWEWfc-frtrifc^T**. B S =5: H iff Id ?'J <o 
SJ £ L ti $1 J4 , 7 r-y M S - 2 ^--Ir'IlEfWy y-^;I/^fVS?iJ 

fcJ:t;A*?f 'J*7 r - y5A/Hsf c I I (?) •/ t -f > - /;^V t i 
T a £> § tl & . PAK5* 3-Kt4DNAA«^ + >f ^-^;k^yij(fclft8 
§ . £1P AK 5 ^y/f^JtO&^&tbfc&Sft* t> CO -c t> i Vi . 
[ 0 0 6 3 ] 

ffSamb rooktCIEtStlT^I.. 
[ 0 0 6 4 ] 

, ^/l-Xco^88iSj5£#tf^y > ?-£ffiffl^S<OT-<4&<, S at # T * fitf , 
SfK^Itg^V-^-fcj;V'p ak 5 DNA*fflV^fci|l*JB*Kf«tf5*ffifcJ:o 
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tlz-MSII (DHFR) £ fzli^ 5 V -T - -tf ( * II «f Iffft 4 , 399 
, 2 1 6 ^ # ES ) T h h . 
[ 0 0 6 5 ] 

PAK5^rJ-H-r^5f^^^-^-h'iE?'J{i, iffiSitf -5 ^ - D N A 

mwzjiiffizm®? &tziibcr,fflmwmmik. ifltisi*s«?ti, itu^ 

■fe* t= 4 5 5 -f y - a y # * 4 ti h . i«J:d!Sr»f^S»li, ± IE s a m b r o 
okfeti^TS^ft. «fL«f&iji<?:?-c9lft§3rffi(4 
, WiK, Okay araa et a 1 . , M o 1 . Cell. Biol., 
1983,3,280,Cosman et a 1 . , Mol.Immuno 
1. , 1986, 23, 935. Cosman et a 1 . , Nature, 
1984, 312, 768, E P - A - 0 3 6 7 5 6 6 fc j: t^WO 9 1 / 1 8 9 
8 2 £ BR $ ft X ti <Q , ,1 ft £> CD # * !4 # IS t~ 4 -> T *<o£flEj&»:*:i!)§i|B»fc:«# 
Ait 5 . 

[ 0 0 6 6 ] 

h t . * 9 v * f- k u ft co i§ 3! £ c & . *j5««df ij^Tt paa^fcftta 

*JJ 3: ?S ± M (4 . Sg4ft, 8#ti.fctf*tt£*ljfc-£tf#, £ft£>fcR5£$ft>5c 
u . Sa^Weoffea^^^-j^ffifflSft.**^. *S *JJ £ « ± ffl SS J4 ? n - y IE ft 
* 56 51 tli i b ifi f * S fi ft M S *H M lz 4 S r ft ^ 3 . a W * a *H M J4 . E 

scherichia. Baei 1 1 u s . Salmonel la, Pseu 
domonas. Streptomycestait/Staphy 1 ococcu 
s « A ? x U T £ -§r if #\ i ^ 6 tc PI S£ 3 a $r V* . JS&iifiso&aK?:?-** 
ffi ffl 3 ^ & * -S- , jfi fll =5: IS ± ffl IB (i ? a - ~ y y £ ft £ % if -f & £ t * s T # S ffi 

i^Mifiti^t*^. » t l < (4 , * s w ^ (4 s # * s * m <?> m m ? h 
h . sfliiiiaiai±, b na * <r> m ?i m <r> a m m m m m a x v t h <r> m m m m 

m M £ * if # , £ft£>fc:|Rj£Sft$rn. ff*tv^±«lJfiUi, 1^11, HeL 
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a MM. f t^--XAAX^-HIIS (CHOM) , 77'J#S P'Jf* 
f lite ( C O S«l) , tb 2 9 3 «, 8J;tf*XS3T31«3f«It* 
tstf. i ix 6 PS 5e $ ft =Sr ^ . WJfi«f*fc:*i(tSi«J:d=SriBJfil*J»liB«Sti!F 

^Ifftlil (Tissue Culture, Academic Pres 

s , KrusefeJ;t/Patterson«i( 1973)#H§« <f ^ l*J W #: 
£ # fiS fc J: T * BJ H * t ffl » A ft h ) . 
[ 0 0 6 7 ] 

ccharomyce s , P i ch i acJoit/K. 1 uve romyc e s JR ii: "if 

tf ^\ .1 ft £ lc PS £ ft . 

[ 0 0 6 8 ] 

ffiLliSflfBiiiS. cerevisiaefcitA'P. pastorisT 
ff4 L^lt<? 2 T p # T ? x 5 K j&> 6 CD « H S * , gfWS 

H £ W ( A R S ) , # U T t - )V {t £ ?"J , K?JI70t 

Ac3ffifl;feJ:tfMTTflB£^-;fr-jtM*-£tf£i:# , C&4. B * ts J: t>" * » 

[ 0 0 6 9 ] 

a * w m & m ± m m t l t as m 1 1 t «t ^ . n £ l ^ mm m m t u 

s * 51 B J! O *^ U ^ T ^ H t± A 3f a n ^ /!✓ X (bacu 1 ovi rus) ft IB 
X-rA(Luckow et a 1 . , Bio/Technology, 198 
8, 6, 47, Baculovirus Expression Vector 
s:A Laboratory Manual, O'Reilly et al 
(IR),W.H. Freeman and Company, New Yor 
k, 1 9 9 2 tJiV*i« ft S4, 879, 2 3 6f #1 . ■£ tf> # « ti # BS K 
ioT^£#;£A0J§ffl»tffl^Aft§, ) *ttfflLt»«S*i4. § £> t . M 

£ (±A MAXBAC (mm) ^^A'Jf in^^fiMHyXfA ( I nv i t r 
o g e n ft ) £r , aA«Jfip«iTe0**tC«ffli-Sii:3e* , C&&. 
[ 0 0 7 0 ] 

* % 60 so so m « a . ± la «o s » * ^ * fc « s m t n a < ? * - t it m s a § 
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ffi * 4 fc J4 ft 3R 3fl (± E M m C If » "T IB t & S . Ifl]^ffl(*li, 4 
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OTS / lit, S66H'fil)680(7)7S/lSt, l)68H>^700 

o r s y » a t , *^j70 1 *t> 7 i 9«rs;iit, is iv^ti^wffiiw 
ffl » i5 £ ^ tf o m M" <4 ffi ?|J # # 3 M co # 1= ffi S -f 4 £ t * s "C § & . 

[ 0 0 7 2 ] 

* & B M co m cr> tit 4 L i^ll ® fli X" 14 . ^'J^/f F li ffi 55 # # 3 t ffl IrI W ft T 
$yf^5iJ4*:J4±IS<9i:3ft-ecD»T£-£#iP. * H BJI (4 , ££fcE»LJte3f? 
I^3j-f-HEWt:i-3T3-KS*LS:rf'J'<rf-Hf:fflR»T»"9, H t £ ft ^ W 
If tt £ *««ttt & * V ^ ? W , ^ ^S#:*#tf£t^aW$tLS^# 

tiS. CO 5£ gg 14 . iifcEaSftfcp a k 5lfif WT-f V7*-AisJ:t; 

iiwiitjgit^^ti. m * (4 . m *. w . r s y is «o ft a . m Mt 

4 ?t «4 a ai 4 -y X «r J£ § ft £ fc O T i> 4 ^ . £ <r> M * T , EW##3fcilf5r< 
i: *^ 7 0 % ffi £| ffi [a] 6^ ft , ^- ft < fc fc *^ 8 0 % ffi ft ffl |s] 6<J ft , ff 4 L < (4 » 9 

o % ia?ij « is] w * , i o # 4 l < t4 m 9 5 % mm « m w ft , HTi«n< 

l±m 9 8 % ffi ft ffl P W ft T 5 ./ 1? ffi ft J4 # f£ BJHc 4 ix & £> CD fc L T # £ fi & 
. » 4 L V* ffl m W ft # U ^ 7" F (4 . ffi ft # ^ 3 t it R t T , ^ ft < fc t> 1 o CO 
S#WftT$ygggBI£#tf. r SAj s r jg & 4 fc t4 r m j |i 

. T 5 y 18 ffi ft 'V <7) % 4^«^CDffiftftT<7)^KT'i5& 0 »I«7S/KIJ(fl 
TfFSfLiSEHftctt. ^:rf-F£-£-j£ff5t£*^.l>a>P a k 5 ffi ft T ffl M z. D N 
AgfJtlLt. 3?^^*^H^ffA. IW»4fcJi«fll*jRtt«fcff3ii:fc: 

[ 0 0 7 3 ] 

fTt^a* ! t"H. 0i x (4 , m m m t jh » <o ^ a 4 0 , *° u ^ r ^ h * n - 

H "T h * U 3" 3? ? P f- F CO W S <50 ffi S t S£ R S- # A ^ 4 £ t j6* II T h *) , £ 

3 LtSSt Ull, Wa 1 d e r et a 1 . , Gene, 1986, 42 

, 133, Bauer et a 1 . , Gene, 1985, 37, 73, Cr 

aik, BloTechniques, January 1985, pp. 12 
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— 19, Smith et a 1 . , Genetic Engineering 
:Principles and Methods, Plenum Pres 
s (1 98 1 ) 33J:tJ f #BI ! f#fi : SfS4, 518, 5 8 4 il/g4 , 737, 4 

[0 0 7 4 ] 

SF i L < ti , *JSW«PAK53E»«:I1, SfflilCffffit 4 P AK 5 4? 'M7f 
tt £ H « S<J * if" J fc (2 . *ll«Hf*l«PAK 5^I#iSffi#W{;l»§u 

IE 3*J £■ -#■ » # § i k , oil, PAKSiK^rf pwi ifclillwrsy 
K n * # , *<^)2JJi:«3ttJJ:tf/43tli3iKfllJt*3efl:$*!Sr^J:dtc, W\ <0 T 

iyisihttfjfi^aiit^ ioid^aaii. mmmnm ( i 1 

e , Va 1 , LeuifctUl a) <7) 1 o J J3!l « t <?) C i 1 1 4 i\ ±£ X t£ T $ 
yiLystii^Arg, IttSiG 1 uUiVAsp, n £ J; 

A s n s *liaiS e rfel^Ty r s 4 fcllSSHSSP h e J: T y 

Bowie et a 1 . , Science, 1990, 247, 1306-1 
ft § . PAK5 04»¥WStt*S*WtffSt6ft(iDPAK5SJ»#li» 75 
[ 0 0 7 5 ] 

* <?) «t o & IS ± *i BS <0 tf T* 16 K § ft S # 'J ^ 7 f- F (± , $ 6 M « jS M CO 9 V 
n ? m lz & * -t 4 F 4 y^til^^^A^fnio. ^ J; 5 & F >f >- 

Strifeftt-fr^TSii*. W i. If , jlflJ^^^^^^T^FSrn-F-f-Sffi^J 
£ % K ^ ? * - t= m & h i t f S 4 . ^" t;l/^7*f F ( # % 14 1/ - ^ - ) co 
DN A1MI4, >K U T F # ^ ;k ^ T ^ F £ tr Hi * >- ? 9. k UI 
II? S ft h i a , * U J* ? V -f- F IE 3»J 7 U - A. r t (in-frame)H 
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^SftT^Tfci^. IJL/:fiIll:j3^tift^ ^ 7 i~ )V *< 7 + Y it . 
# y ^ 7 h co j* fij & *EB M 9h ft SB £ ffi il ^ 5 . SiUli, ^ ^ ffi W l± , W 
fla^fe^u^rf-b'^^^§ix^^t# , u^.rf-h'*^i^*§fLS 0 i cd «t a tz 

[ 0 0 7 6 ] 

i mmmrn m t h . ^u^/t k*\ *° u r ?■ h o m m z m % tz -t h tz *b 

ffi ffl § ft S ffl ffl »T * ^ 7 * Y co & < IS . h i'-tzM'&f 9 X 

£ a w e^j t *s # ts i fc * »r m tz t s t o t- s> s . * * l ^ m & 14 ^° - 1- - « 

. 9 V *9 M A CO I g G (ftft^n^iJ^G) 8^P^-f J^S lifcttaft*tl 

^77^-t^t^ft»8?H5. » * ^ , ^ < co ^ ? * - a* , sm? > 

^^W^N5R*4fcliC*«tfSSTiriB=5rt^f-y>'Ha6flDfli^ff*ffl»-T , Si* 

M [ft & S V ^° ? 1? £ 0 IR ^ £ i t ^' S & „ jry^ a ^-^-^^j; 3 * >y* 

? # Iff 14 » « , If x. 4 tt , 7o3 7yt-^^tli hoyty^glSfi 

cottSkiz £ o t j£ « p a k 5 * >- ^- ? a £ f# ^ i k *t «r fig e u t ±n. m ^° 

- bt-«giJ«Mt Ltli, BP # I - Hf , s f 9SAMJfittitt4 S V * f- * 
5f y'J-^-. 6 - H i s y 7 . f^l/K#yy^/, ^ v 7 )V f - ^ y 7 >?\ 

GST^fcii^oip Ay/t/mn^/^titii,!!?, i n h tz m 5e ? a 5 

t^tii^ru. 3 * m tz it g W * =fc 3 , KiBiL;*ifci^t5i^ 

ft ^ - h 3- - J* . ^m-i * > £-£&iimcDft=F±fzitit'&m (Miif. & a a m 

4 ffi X o ^ > ri 7 m 4 ti It 1 7 + H f J; u . 
[ 0 0 7 7 ] 

*»Bj^^u^r^K(i. SUtSt^fifrt LtffifflLJtD, PAK 5 '14 
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i>«jacft4»fcffifli-r4£fca!T*s. n t . * » fi (± . pak 5t^(j*n 

^iSiftftccoEMtLTcoffiffl, £ 4 V\ P A K 5 iS 14 *^ ^ *» * m !¥ =5r ffi 
fttitt 4ESIift<?3«afc:tJJt & £ ft fetfwttfltBt & . * -5 L ffi « £ (i 

S^^ijlU 5 ^ <! ft <a 1 1® 56 £ ft 2 *> CO X' (4 & V* . *f a|C i DIIn D ni: Lt 
[ 0 0 7 8 ] 

gij co m m t ii . * % (± . m m -t & * * on ^ ? - > ■? co ^ 0 3 ^ -ft . r ^ ^ 

It . is T )V \Y> .. -e <50 ffi CO 8 IR f* fS fife 2r ff -> fc . i fclifffcft^ P AK 5 ij< 'J ^7 
f HCWti. »#4fc«W?L3H<0*3S^^-fA < & T 3* ^ 4 . ) "C ft J| $ ft 
& P A K 5 (4 , * * co p a K 5 * 'J F !: iii i / 'J ay;HkA'^- 

>-i { IfKLT^t^ J:^Lf & *> ^ . *B S 4> T CO P 

AK 5^Iy^f Atli/J 3y;Ht?iltV^UP AK 5^gtt?fLl»; t C 
* 4 . 

[ 0 0 7 9 ] 

* % co gg co m # -c (4 . ±.M<?>\*-i'tLfr<n#v ^J--*- \* is £Vtft&2ti&lB.#i 

ft i4 ^ Jffl {4 E X W iZ It W § ft h t>0) T ft 4 . ±£(7)^i;^Tf-Kt*t*«jR!» 
i4 s Mitf, St * # jfi * !i * t , 4 fc , Mili'7^f ySiCf fflSiiS^IK 

[0 0 8 0 ] 

*»^<oso<o«*tt, ± ib co $1 at t m ^ ? 9 - cr> w -r ti m & m & m ± m 
^u^rf-K^m^iBUB^iiigjK-r*; t £ ^ o . ie ?a # # 3 s-^trsjfu^^f- 

H , 4fc{4^C0ffl|S|fr43t(4^tL^C0a)r^-C0»it^rffiS:>Pt*i:-r4 o « i If , 9' 
'J a i, jv it , * /t- # 5" * SS T S h* -ft s * 48^)7 S yKSScKt 4 fell 

f A 4* if 4 L 
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[0 0 8 1 ] 

* IS m (7) U ^ 7 f- H J4 , Sf £ L < (4 * K 3 ti W T li « S ft , ff £ L < 14 H 
*Wfc»*§:h., ftt,jffiL<l4%*t»«Sii4. «±M(4»4 L < 14M 

«fl&****3&»4>KOHi<ii:fci 9#4L< # 'J ^ 

7fK{i0iR§iil>o jK U ^ T H 14 » A < « S> ft * ffi , M i. (4* . SlT^t 
- »> A £ fc t4 x ? y - ;k c J: h iJfc Pi » fi£ i£ . |& -f ^ y i fc 14 R§ A it V 3< St 9 o v 

y" 5 7 f — , 77^f ^-^ovh/57^-, tFn^fy7A707av 
h/77^-ij;D:i/7f y?nYh^77^-4i'l:l 0 . ffl m £ S3 JE tg * % 

[ 0 0 8 2 ] 

K l£ S t PAK 5^y^7f Ht/i(4^«rai5lW5:^^^ 0 ^KKlT>T-^±*«^ 
[0 0 8 3 ] 

* % co gij co m # J4 , fit * , 4 fc \t ; <r t la a § ft fc ^ u ^ r h to 3 *> <o ^ 

■f*t*»tf5xeb-rttt-^-f-4t(i*S»«4:-tS. ffiKli, fit fls i4 ffi 3*1 # # 
3^)ith-7Ci^tS. * 55 H J C i h St fls 14 , ^ y ? n - ~f- )V , *'J?a- 
■*■ /k co -f ft -C «, J: < , IMW, *f * JBJ ST s 4 fc t± * fx 

wlffrTi i<. ^ M ( llLT^^u ) tiil/ift^SJi^iftJ. § ^ 
fc . fit * «4 . *«**C6ltiEi, 4 {4 * * t {4 H =5r & IE I T * ft m CO 9 > 
s*9 MizMV ±if . & J ? 4 * 9 J y°in.ifci>$if£i- & Z & . 

[ 0 0 8 4 ] 

*»^«#u^rf-Ktis-&'f-stii:****-r6^-fry h - v , t$ ± if fit * 

g ft (4 , dfU^rf-Htf3*)t*JJ:VI»»t:fl-fflrft4. 8 6t, fit fls «4 P A K 5 
S§tt«S»W«llW«Ii:«>5Sr"3»&. # M co tff U ^ r -f- h* CtSWti^tSS 

sicfflnKt^tii. c: co i 3 4 fit * t . fi it a d n a 2r m X- 9 y * 9 m 
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[ 0 0 8 5 ] 

t-?^tl±. Mitf. S t i i t e s et a 1 (II) , Basic a 
nd Clinical Immunology (4 th e d . ) , L a n 
g e Medical Publications, Los Altos, C A 

use et a 1 . , Science, 1989, 246, 1275-128 

i l±\ St*, *JiV^^=Sr^K*«o^y^^««Jt, Fabffi^iil^F ( a b 
) 2 W ^ « £ * . *3J;t/i«j;o^^^^a-Kt-^jtfE^BB^iJ^ll«l L {±Mlffl 

X* $> ") . ffl Z-ii . Harlow, E. & £ If D . Lane (1988) ANTI 
BODIES:A Laboratory Manual, Cold Spr 
ing Harbor Laboratory, Cold Spring Ha 

rbor, NY(;tiai§^TUS <*0>i*i£tf>:£tt*#JHfc:J:-3T*i!BM»fc: 

#1 » a a s ) . ffi w fc m t t* , 0ij t tr , * n ^ * u ^ r f- k & 7^ x t a a -r 

v^^wlflllJ L. W»M£ML, ^ ft v -7 x ffl Jg fc H f S . 
A^'j7K«(;W/'JF-7) * Jg * L , a#^»i»IJfilSa«r6. fit * 

[0 0 8 6 ] 

5 <9 vi -T ix *» , ± E «0 ^ y ^ T * h' « v> -f tl Hp . 4fctt±E«0*ffiBH«jKU 
^ T f- K |fi -T 4 \ ff ir fit * b * tf x -r 7 a y h o - >t fit * * it ts i t # 
TH. v Mi , » £ L < {4 , « * If , » ^ 9 , H £ ft * , S£ fi t * ffl £ & 

[0 0 8 7 ] 
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JSERiEfcR^-fl-S^ScSJfsRi:-*-*. M^rfiti, HttQl. »jftcoA-^2^coflii 
ttt#t«, 3 * # T" & fx if gfe 5£ "C & £ . 
[0 0 8 8 ] 

* ^ eg <o m m m « , p a k 5 1 £ « - ft * 3 - f -r & s eg # ^ * -ft ft t & 

MZit. wi 12 -ft & ft W P A K 5if;!i:fi^3-Kf^Il^f ii^fS^J 
#*5E-r6«ri:£#tfPAK 5itliPAK S^n-K-rs^ig^^F^V^n.**^ 
ft£-iT&ftil-ftcoM:£&£*f*i:^-I> 0 ft ^ tt , 3IftS9«i^i£Si: 

F # AN -r^^^xx^y^-W. el 1 SAf «ii>'tiiis*>\ i^i^tlg 

?tl5rl,i. Ifl^JSH, Mi.lf, Current Protocols i 
n Molecular Biology, 1999, John Wiley 
& Sons, NYCEiSilt^liA 5 , * CO £ ffc * # gg fc i -5 T * BJ3 *E » t ffi 

* A ft & . x ? U - - y ^ £ ft & ft ft ( ft i± P A K 5 . itliifiJa 
- FtSii^xf tfe^tS iiH^ftSft^ft^Hr/CTk ± ^. ) , fflMK. ffl 
)3Sl*K ift^W. *3tttfli^«jB*<0'fb-&*j*-frt»* t , £ft$>fcRftje3ft$:V*. 
; « ± o ^ h Tffiffl ? till P A K 5 ^ 'J ^7f F I t IM? 'J 7 ? 1/ * f Hi 

ft & ft T- co ffl ^ * » b!c & fj je -r h i t t- § s . s * # ot . « k ft 

<r t & -c * s . 

[0 0 8 9 ] 

* IS BJ co 30 co ffi m ti , P A K 5 HtofttfiUt, P A k 5 jg tt * s IS IP S ft 
fcj^SSiS^&ifci-^tr, P A K 5 v£ tt £ 15 MS £ ( 4 0 s m Sn 4 jfc ii M ^ 
£ -It £ ) ft ft £ H SE -T 5 * £ * *f ft t -t * . Jt«KK***4«IIT^)«§tt5&«K 
Hft^ft£X< ttm-Ctf>iSttfc*f LtlgSm . KKft^ft^^tfa^coae 
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ifi M m it & ft £ X < K W * co vS tt 4 DS^S^> * tf> ft ft ii vS tt * * JQ § * T 

tuitt^s. m m t~ , k ft ft ^ ft t * tf is w vs tt # t* it it ft s- ^ < m m 

* <o S tt 4 0 <£ ^ J* * <o . ft ft (± vS tt *■ PI * L T n £ i t & £ . 

[ 0 0 9 0 ] 

ffiltKtCJ:'), ft^l^X^ iJ-^>/t#tf Stfel). X ? U - - > 
y £ ft. S ft 1=r ft (^fty:PAK5Stt£lWffl^*£I§;foft*ft^ft5'1^X^T'£>4 
v*. ) 14 , Ji JS *h j&» , fflfl&F*!* 1 . ftft^W, £ 12 ft 3* W S * <?) t> CO 

tt X <?> » Ml T" 4 < . ffiUli, JSiKtffcittflttJII-C. H#£»tt±fcff*Lfc 
ttJIR-C, £ ft (4fflfl&Slffi t fflW § ft , &£^(4, iBfirtttilLTfcin. 

# J4 . M x. ff , PAK5hffiMft^«aT'«i^ft»iJI£tS;i:*''T'^ 
. &*^i4. f*iSft^ftic4^T3l£;e<I$ftSPAK5£:-fcD*Sf 

[ 0 0 9 1 ] 

2 otp AK^t-t' LtiiWfc it;ijiwiffli5itt«iiS^«tiSv^ 
<r ft * m m £ * f se m a , pak5^^?i (i«tf 3) ^ujcwjafcft 

& . Miff, £ fi # "9- 3 <4 , f-z'^-^iST'n/^Atfcli B LA STy 0 
-X^TBLASTNTl^'JXAJttfflLt, Ge n B a n ki^lf- ? < 
- X% l&m-t h tzHb (CffifflS tlfc . Ge n B a n kliflliltff^Fif ( N I 
H:National Inst itutes of Health) fflitfef 
IB^J-f-^^-x ( IV t ffl ffl SBSr "f ^ T CO D NAlMCftl?^ttL/;ai/?y 
3>)*Cft* (Benson, D. A. et a 1 . , Nucleic Aci 
ds Research, vol. 27, 1 2 - 7, 1999). 1 9 9 9 ^1 
, 865, 0 0 0 OS5'Jl'3 - HKfeif 3 , 841, 000, 0 
0 0 CO ig * & h * o Ge n B a n klil><Oi^JiStj; "stl^tS i ttfll 

ffl iff ts -c h * # , o^-^yhHLt, ^mm±m±m?im^m±m^mm 
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|g ( N a t i o n a 1 Library of Medicine) ^I4A>( 
?/ny-ff|ty^ (National Center for Bi 
otechno 1 o g y I nf ormat i on) ^J;^T&ftKf$iX&Gen 
bank^x^'^-f h { 4 > $ ~ ^ v h ■ T V V X : ht tp : / / w w w . n 
c b i . n 1 m . n i h . gov/Genbank/GenbankSearc 
h. html ) t7nx?SJ t GenBankmiW^^?l/tfKl?'J 
-^-^^-Xftraff*^— ;*lliH*^)DNAf-^^? (DDB 
J ) s 3 — OvA^^tftfBf^S (EMBL) iSitfNCBlCOGenBan 

ktassfti. i^^3o^ffliii-gifit'f-^SitJo blas 

TT/k^'yXA CtlliBa s i c Local Alignment Sea 

rch too i — m^m^mmmr "7 4 y * y vmmv - )v — £ ^ in u 

. iMafflttftft£t4^ClLTU4 ( A 1 t s c h u 1 e t a 1 . , J 
. Mol. Biol. , 1990, 215, 403-410. Z ti It # HS lZ X 
oT*^^#3&«*BgiW»ta*A<lS) • BLASTihfftIfft5ft»^V7 
t ^ x T fi; „ ^r^ 7 ny^ffit y (ht t P : / / w w w . n 

cbi. nlm. nih. gov/) t ^LT^t«ffll(r«tfcS • BLAST 
T/^'yXAii, ft * E 50 * <50 M $ W b - h V - Y ( Z ti (4 . r - ^ ^ - X 
SB 3*J * <o H t S § <0 V - H t — 3c L fc 2: § fc: — ft f 4 . < ^ co je ft co n ft 
X37TJi3tt) ^RgtS^ktJ:^ *5 tf> C iS X n r E 50 ^ T (HSP : 
high scoring sequence pairl^lnU^tr^.TIi 

mm? - v xaTmmtwi$tL& (iSAitschui e t a 1 . > . z 
ti ^ com® & mm v cot v hit. zn^^t^upscomm^m^^-^m ( s 

e e d ) HTK, 7 b!±#l?iJ(:ov^HJ^i(:#S§iiS^\ i 

» * (4 . i ) m at r 9 >f y * >- b ^ 3 r # * co * ± m m ft & t> m x t* » ^ ti tz 

ti, 2)I»X37*\ iitii»^)«X37II^)«i(;i0O£lTl:i 
o ft t S . 3) ^ r ft & co E W «0 AH Sfl 1 3S L i: S . ih S ft 4 . BLAST 
t /i/ ^ y x a (7) a° 7 ^ — — w ^ t $5 i tf x (4 s r 5 -f > ^ y h co is js & i t/ 3S 

?^StJo BLAST T/P^'JXAtt, f"7t/^tli, ( W 

) HT1 L B L O S U M 6 2 V h U 9 X ( H e n i k o f f e t a 1 . 
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, Proc. Natl. Acad. Sci. USA, 1992, 89, 1091 

5 - 1 0 9 1 9 # m . £*Ui*JH£±oT*<a£##*BHiW#C»*A*t&) r 

(B) 50, SB # fit ( E ) 10. M = 5 „ N = 4 , SJ«XF5y 

[ 0 0 9 2 ] 

BLAST (Kar 1 i n et a 1 . , Proc. Nat 

l.Acad. Sci. USA, 1993, 90, 5 8 7 3 - 5 7 8 7 , iilli 

# Hg £ J; -o X % CO £ ft # * Hfl $| * t g » X fl h ) i t/^f t ?7fBLAST 

T^i'JXA ( A 1 t s c h u 1 et a 1 . , N u c . Acids Res 

. , 1997, 25, 3389. C\ tL ii lZ Z X ■£ CO £ fa & *m MM lZ Wl ft 

xti %> ) i±2^comnmcDMM&$:Mnmizft$T^- & i>cDX h& „ blast 
r ^ =f 'jxACi^M^sifitt«is#ai±, - t « , ft * ft « * 

( P ( N ) ) X h 0 . i a (4 , 2 -9 CO * 9 V * f- H IE ?B * !t « T 5 y ffi IE n ifi fl 
«SK:J:oT-Str41l*«0»»t-5-i.4. « i , ai^ii^lt P AK 5S 
St t co Jt tt *s X ft /h It « * # ft 1 * 3t , *T * t < (4 ft 0 . 1 * m , X *) ft 
4 t < <i ft 0 . 01*1, itfiKtiftO. 0 0 l*Ii^lf, SSiiPA 

K 5l6f i^ijc DNAtliRtl, i^flS. TBLASTfi, NCBI 

C±-)tGenBank©'f>'^-*7htn < ± IS > tgft^tUSBL 
A S T CO 3E H #c T $> o , T 5 y R IE 5B * & IS IE m k it K h CO C ffl ^6 £ fc # T" 

6 . ^Cli, GenBankOSKx-^ / <--XSr-r^'r«y--f'^y^" 

[ 0 0 9 3 ] 

iW#^3tfftS*l4rS/iE»*l({SfiiJ!Ii:LtttfflL'rTBLAST 
NTGenBank«iLf:6I, P A K 5 * 'J ^7f F (I?l#f 3) »i 
150 CO 1 1 0 H C9 7" 5 J ffi #* A Pal SO P A K 4 CO *f JE "f 4 h" y 4" > t *5 J: •£ 6 6 % CO 
|5) - ft , 8 3 % CO & (H £ ^ f i t # HJ 6 *» t £• -o Jt . IE n CO £ CO S gfl (± , G 
BD/CRIBF7^fy ; tf-7t* t ), BE M # ^ 3 CO 1 1 ~ 5 3 W S i 1 15 IJ 
ffl^tS. GBD/CRIB^^-7i4. RAC^C d c 4 2 
< CO y V ^ 9 M k m « iz -T K.X CO P A K X 0 , ? > ^ ? St & G T P T - -fe* 
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t mKitm-? & & iz^nj XT fc & <I b (Burbe 1 o et 

a 1 . , J. Biol. Chem. , vol 270, 29071-29074 
, 1 995) „ PAK4«;«fBN^-f PAK5 ( SB M # ^- 3 

o%cnuu l l o-44 9 Si) os^N^JgK^^ y|il«l»«^yA"^i 
fc***fflRtt&ft*t*v^. L L . il^rP AK 5 (BM#^3(?)fc ^^4 

4 9-7 0 OS!) fc : FS3*i.4WK2r*-*---»?J»*K.X>r > fi P A K 7 r S 'J 
-iO^ft-if K^OtilSCIIKLtfe « i If . thPAK4kli£H 
8 5%«|s|^tti3J:tf9 2 % co m U tt , t FPAK4«^t--fe'F^^( ytfsJ; 

8 5 % CO H — tt J: 9 2 % COMUH . t b PAK 3«^-}- — -trh'.X-'f yfcfc 
J;-t54%<7)|lI-'t4i3j;y ; '7 6 % <7) » (H tt , h h P A K 1 O^f f-t' ^ > t 
i3cfc^54%cO|3|-tt*3j;tf7 5 % tf> ffi « tt , tJ i t hPAK20^t-fe'F 
* 4" y J; 5 3%ORl-ttfcj;t/'7 3%«Iltt^ttS. ^ T O P A K 
77 J 'J-J:Hil:> P AK 5«^ft--t:'K^OIi, -b U y/ M/^-^ ^ > 
A*?f Jft--fe'i: Lt^tW=5r 1 1 £^ t / F ^ y^^A/T^S ( * ^ - ' V ? 
V * A V ffi m CD ft #f ffl . PUifs Hanks, S . K . ±J £ t>* Q u i n n , A . 
M. , Methods Enzymol. Vol200, pp. 38-62 ; H 
ardie,G.,Hanks,S.et a 1 . The Protein 
Kinase Factsbook, Academic Press Inc; 
ISBN: 0 1 2 3 2 4 7 1 9 511) . M i If , PAK 5«Sifil4 5 6 - 
463 (GEGSTGI V) (i, 3 y -fe > f X ^ ^ t - iff/H^'f > I GxG 

fEtliL, h'J^r^-HlE^JAxKcOtticO^^U^ytCfcoTlBlSS^S., St 
$ & ^ ^ - -fe* & 3*J # # 3 t M L T Ji . t^M^I I (i . 8S4 7 6 - 4 7 8 
( A V K ) t'lo^li „ t7*K^OVIi^IXa, *»<0RKC«S3ftfc 
SICioTiS^ii, M^Stt^tp^gE^^fiic-rs. ii«f3BllviB 
£ # ^ , ;tll±3>-(:yt^S?|HRDLxxxN5#tf . IE ?"J # 3 <T <?) ffi 
ItHRD IKSDS ( ^ IT'L e u CMfl, I 1 e CD s fcit^As nfeSftS 

5 e r CD B ift (i ft # W T $> & . ) tiUHl:, t/F^OVI I tOAs 
P 5 8 5 , Phe 5 8 7 tJ «t Uf G 1 y 5 8 s ( itl^ttV^f tit ATPS-&(;i 
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ffi -T * . ) (4^SET»43&»HHr^SCTft*. t^MOVI I * CO ft § ft fc 
D (Asp 5 8 6 ) !ib7y^7T-ffl«ATPi0r- | J>'HU6f 
ft t= » IB 4 . SB ?'J # -9- 3 co 1?- y b* ^ >f >- V I I I it s (Utt«#8tLftAPE 
IE 50 (11610-613) £ # ^ . ^ ^ ^ G 1 u 6 a 3 CMlEt^G 1 u^t 
tf . *T~7 Y * A V I X CD Id ?!| D xWS/AxGSMIiS?lf ^3(075 7 ifit 
625-630 : 3 (DIWSLG) J: T 5g £ ft & . Z CO mtfHZJz % & a - 

Mj'yn^iKL, 3 y -fe y tf x m n <r> « co a s p a s **«-&(c«t^Tj» 

[ 0 0 9 4 ] 

Lfttf-JT. *f6BB«PAK 5d«'J^rf K<Offitttt, Witf, P A K 5 CO 

IE <0 J; 3 41»i*HCJ:-3tIJISftfcPAK 5^U^7f F4ftl4*<olffr 
£ » M S £■ U > M tt « * * . IF4L<liK»ttHffi*THS?*ift'JJ'i*** 
KATPOffSTC, * » i: £ « 3 ■£ , SI tf^«ftltttHfift«P AK 5Cffi 

# L to itr a ** a 5t $ ft 4 . r £ « j j j „ p a K 5 (: J: I. Mlfrffl^Sff § fiS 
KJBfc*sv*TATP<0J: 3 & H-^-iJ-^^feKfifSiifcr - 'J >II^)S§*« 
«W£^4a«4*»*¥#**tre;B«1i^£;Bi*i-*. S « (i , P A K 5 f) 
l*lHttS«. -T&fc^ SERSfiTuSr^ttfi'*', ^S(:#4t4 P A R 5 l:i 
o T ij y K ft, $ ft S 35 ffi K ft t" & m W . £fzl±, tl^WftttTTHPAKS 
t i otSSU y S£ -ft; $ ft =5f ^ a* , «fflS*i4KJS*frTtliPAK sti^t 

Ft&D. iff 4 L < B . U y It -ft K m ii S ft -fe U y *» b v * - > m m fc £ t * fc 
CD T $> & . ± IS tfO =fc o & * - -tf tt 5e "C Ji , # ^ ^ « * « A 1 jS W * £ « t * 0 # 

ti , b x b y 9 y ^ ? ft is «t 5 x y y * tt 9 > 9 W W it £ ft & W . ztih 

t m se s ft * ^ . * , ^^-*tt#tt*wu>'»'jt««am±, r tf e rata * r 

* * s a t * § o ma a. v > m m co m -& a . mMai&fc&w-snri&te, © 3t 
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W2rWttfc:»»L»4. * « ^ * co ± 5 & % m it ¥ m & W tt co SE 14 , lift 

Si-Wi, *«tfO'Jvil'ft;SiifcjPS*as?WtBiSI , f-*, t -/ ? n - i- )V 4 tz u 
^U^n-^^^Stfr^^jStT'tl-it. *J J: , f # 1~ ~ Hf R 

jtE » to s a ^ co * 3 Lfcts*05is-&<ofHKj& t , * -r - -tf a e m m a m m m t u 

i a * U V Bt ft R J£ J4 g Hr U >" it it t £ ft S, ft , Lfc*«^T, ^iOMIf^fflt 
k %> P A K 5 i * <50 tf ^ CO U y M iS CO IS i=r to I [ij 5£ £ . P A K 5 a tt cd SO 5e t ffl u 

t i ± ie co dr - Hf «t je & i4 , mm. tfcu^^m^mm^tLfcmmtp 

[ 0 0 9 5 ] 

3 6 t , P A K 5 iS '14 {4 ^ - -fc? V§ tt CO t ± X ffl 5e 3 ft h tz W T' Sr < , 
m ± =flr ffl BS , 4 J4 H IB # 8? ft . 4 £ J4 ^ /Mk 3* M *> £ * * £ i n v i 
t r otS«iLtyAf AKfc^t. PAK 5 ffitt t o 4 ^' |> ^ i?) iB i t & 
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i it ^ « M ^ S ^ ft « M (4 , WBitttt^fiflltliift, 4 
^Aifclii*oftt*ofl!!<o*fr. 33 J: V -ft ft co m ft )V - h co 4 o & flfi co Ga 
*WSitffi#tStft^5. b b 4 ft 14 K) ft © « eo ft ft (4 , * 3 ft "3 
^-^■ftM^'iSi-eO. 5mg/kgi'f,5OOmg/kg«0tIJtlS. J& 

a {4 a ffl w t (4 4 o ffi ffl * -e « * § ti . mmcoi&mmmtfmmztiz.tx'ffiMz 

[0108] 



(*16))03-519472 (P2003-519472A) 

, Mitf. MM i Jg & j£ £ O ± 3 ^rfc^if & teg? t fc *) ^m-t 
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[0111] 

[ it 1 ] 



(^4 7))03-519472 ( P 2 0 0 3-5 1 9 4 7 2 A) 



@E5U#-^1 pak5 



1 


gagaccggga 


acatggcgct 


gggagcnctg 


tagcagctga 


gaaggggctg 


aggcaccgcc 


61 


gcttcgctga 


cagccggcca 


ccagatgttc 


atgcattcta 


gagaaagtgg 


aaaacttaga 


121 


agcctaatta 


atgactgtct 


tcuggacccc 


tgagaccatg 


tttctagtgt 


tttccgtgga 


181 


atattatcag 


aaatacactg 


tggtgaaatg 


cttccacctc 


ttgctaaaat 


gaacactgag 


241 


gaaaaatgaa 


gaagactgac 


aagcaccagc 


gaaaagttgc 


agaatagaaa 


tagccacact 


301 


cctctggagt 


ctttaattca 


tccacagcca 


tcatataaag 


gttttggcat 


catgtttggg 


361 


aagaaaaaga 


aaaagattga 


aatatctggc 


ccgtccaact 


ttgaacacag 


ggttcatact 


421 


gggtttgatc 


cacaagagca 


gaagtttacc 


ggccttcccc 


agcagtggca 


cagcctgtta 


481 


gcagatacgg 


ccaacaggcc 


aaagcctatg 


gtggaccctt 


catgcatcac 


acccatccag 


541 


ctggctccta 


tgaagacaat 


cgttagagga 


aacaaaccct 


gcaaggaaac 


ctccatcaac 


601 


ggcctgctag 


aggat fc t tga 


caacatctcg 


gtgactcgct 


ccaactccct 


aaggaaagaa 


661 


agcccaccca 


ccccagatca 


gggagcctcc 


agccacggtc 


caggccacgc 


gg a a gaa a at 


721 


ggct tcatca 


cct tctccca 


gtattccagc 


gaatccgata 


ctactgctga 


ctacacgacc 


761 


gaaaagtaca 


gggagaagag 


tctctatgga 


gat gat c tgg 


atccgtatta 


tagaggcagc 


841 


cacgcagcca 


agcaaaa tgg 


gcacgtaatg 


aaaatgaagc 


acggggaggc 


c tacta ttct 


901 


gagg t ga ag c 


ctttgaaacc 


cgatt ttgcc 


agat tt tccg 


ccgattatca 


ctcacatttg 


961 


gac tcactga 


gcaaaccaag 


tgaatacagt 


gacctcaagt 


gggagtatca 


gagagcctcg 


102 1 


agtagctccc 


ctctggatta 


ttcattccaa 


t'cacacctt 


ctagaactgc 


agggaccagc 


lUol 


gggtgctcca 


aggagagcct 


ggcgtacagt 


gaaagt gaa t 


ggggacccag 


cctggatgac 


1141 


tatgacagga 


ggccaaagtc 


ttcgtacctg 


aatcagacaa 


gccctcagcc 


caccatgcgg 


12 01 


cagaggt cca 


ggtcaggctc 


gggactccag 


gaaccgatga 


tgccatttgg 


agcaagtgca 


12 61 


tttaaaaccc 


atccccaagg 


acactcctac 


aactcctaca 


cctaccctcg 


cttgtccgag 


1321 


cccacaatgt 


gcattccaaa 


ggtggattac 


gatcgagcac 


agatggtcct 


cagccctcca 


1381 


ctgtcagggt 


ctgacaccta 


ccccaggggc 


cctgccaaac 


tacctcaaag 


tcaaagcaaa 


1441 


tcgggctat t 


cctcaagcag 


tcaccagtac 


ccgtctgggt 


accacaaagc 


caccttgtac 


1501 


catcacccc t 


ccc tgcagag 


cagt tcgcag 


tacatctcca 


cggcttccta 


cctgagctcc 


1561 


ctcagcctct 


catccagcac 


ctacccgccg 


cccagctggg 


gctcctcctc 


cgaccagcag 


1621 


ccc t ccaggg 


tgtcccatga 


acagtttcgg 


gcggccctgc 


agctggtggt 


cagcccagga 


1 col 


gaccccaggg 


aatacttggc 


caactttatc 


aaaatcgggg 


aaggctcaac 


cggcatcgta 


1741 


tgcatcggca 


ccgagaaaca 


cacagggaaa 


caagttgcag 


tgaagaaaat 


ggacctccgg 


1801 


aagcaacaga 


gacgagaact 


gcttttcaat 


gaggtcgtga 


tcatgcggga 


ttaccaccat 


1861 


gacaatgtgg 


Ctgacatgta 


cagcagctac 


cttgtcggcg 


atgagctctg 


ggtggtcatg 


1921 


gag t ttctag 


aaggtggtgc 


C t tgacagac 


attgtgactc 


acaccagaat 


gaatgaagaa 


1981 


cagatagcta 


ctgtctgcct 


gtcagttctg 


agagctctct 


cctaccttca 


taaccaagga 


2041 


gtgattcaca 


gggacataaa 


aagtgactcc 


atcctcctga 


caagcgatgg 


ccggataaag 


2101 


ttgtctgatt 


ttggtttctg 


tgctcaagtt 


tccaaagagg 


tgccgaagag 


gaaatcattg 


2161 


gttggc actc 


cctactggat 


ggcccctgag 


ctgatttcta 


ggctacctta 


tgggacagag 


2221 


gtggacatct 


ggtccctcgg 


gatcatggtg 


atagaaatga 


ttgatggcga 


gcccccctac 


2281 


ttcaatgagc 


ctcccctcca 


ggcgatgcgg 


aggatccggg acagtttacc 


tccaagagtg 


2341 


aaggacctac 


acaaggtttc 


ttcagtgctc 


cggggattcc 


tagacttgat 


gt tgg t gagg 


2401 


gagccctctc 


agagagcaac 


agcccaggaa 


ctcctcggac 


atccattctt 


aaaactagca 


2461 


ggtccaccgt 


cttgcatcgt 


ccccctcatg 


agacaataca 


ggcatcactg 


a 
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E*iJS^-2 pakSORF 



1 


atgtttggga 


agaaaaagaa 


aaagattgaa 


atatctggcc 


cgtccaactt 


tgaacacagg 


61 


gttcatactg 


ggtttgatcc 


acaagagcag 


aagtttaccg 


gcct tcccca 


gcagtggcac 


121 


agcctgttag 


cagatacggc 


caacaggcca 


aagcctatgg 


tggacccttc 


atgcatcaca 


181 


cccatccagc 


tggctcctat 


gaagacaatc 


gt tagaggaa 


acaaaccctg 


caaggaaacc 


241 


tccatcaacg 


gcctgctaga 


ggattttgac 


aacatctcgg 


tgactcgctc 


caactcccta 


301 


aggaaagaaa 


gcccacccac 


cccagatcag 


ggagcctcca 


gccacggtcc 


aggccacgcg 


361 


gaagaaaatg 


gcttcatcac 


cttctcccag 


tattccagcg 


aatccgatac 


tactgctgac 


421 


tacacgaccg 


aaaagtacag 


ggagaagagt 


ctctatggag 


acgatctgga 


tccgtattat 


481 


agaggcagcc 


acgcagccaa 


gcaaaatggg 


cacgtaatga 


aaatgaagca 


cggggaggcc 


541 


tactattctg 


aggtgaagcc 


tttgaaatcc 


gattttgcca 


gattttctgc 


cgattatcac 


601 


tcacatttgg 


actcactgag 


caaaccaagt 


gaatacagtg 


acctcaagtg 


ggagtatcag 


661 


agagcctcga 


gtagctcccc 


tctggattat 


tcattccaat 


tcacaccttc 


tagaactgca 


.721 


gggaccagcg 


ggtgctccaa 


ggagagcctg 


gcgtacagtg 


aaagtgaatg 


gggacccagc 


781 


ctggatgact 


atgacaggag 


gccaaagtct 


tcgtacctga 


atcagacaag 


ccctcagccc 


841 


accatgcggc 


agaggtccag 


gtcaggctcg 


ggactccagg 


aaccgatgat 


gccatttgga 


901 


gcaagtgcat 


ttaaaaccca 


tccccaagga 


cactcctaca 


actcctacac 


ctaccctcgc 


961 


ttgtccgagc 


ccacaatgtg 


cattccaaag 


gtggattacg 


atcgagcaca 


gatggtcctc 


1021 


agccctccac 


tgtcagggtc 


tgacacctac 


cccaggggcc 


ctgccaaact 


acctcaaagt 


1081 


caaagcaaat 


cgggctattc 


ctcaagcagt 


caccagtacc 


cgtctgggta 


ccacaaagcc 


1141 


accttgtacc 


atcacccctc 


cctgcagagc 


agttcgcagt 


acatctccac 


ggcttcctac 


1201 


ctgagctccc 


tcagcctctc 


atccagcacc 


tacccgccgc 


ccagctgggg 


ctcctcctcc 


1261 


gaccagcagc 


cctccagggt 


gtcccatgaa 


cagtttcggg 


cggccctgca 


gctggtggtc 


1321 


agcccaggag 


accccaggga 


atacttggcc 


aactttatca 


aaatcgggga 


aggctcaacc 


1381 


ggcatcgtat 


gcatcggcac 


cgagaaacac 


acagggaaac 


aagttgcagt 


gaagaaaatg 


1441 


gacctccgga 


agcaacagag 


acgagaactg 


cttttcaatg 


aggtcgtgat 


catgcgggat 


1501 


taccaccatg 


acaatgtggt 


tgacatgtac 


agcagctacc 


ttgtcggcga 


tgagctctgg 


1561 


gtggtcatgg 


agtttctaga 


aggtggtgcc 


ttgacagaca 


ttgtgactca 


caccagaatg 


1621 


aatgaagaac 


agatagctac 


tgtctgcctg 


tcagttctga 


gagctctctc 


ctaccttcat 


1681 


aaccaaggag 


tgattcacag 


ggacataaaa 


agtgactcca 


tcctcctgac 


aagcgatggc 


1741 


cggataaagt 


tgtctgattt 


tggtttctgt 


gctcaagttt 


ccaaagaggt 


gccgaagagg 


1801 


aaatcattgg 


ttggcactcc 


ctactggatg 


gcccctgagc 


tgatttctag 


gctaccttat 


1861 


gggacagagg 


tggacatctg 


gtccctcggg 


atcatggtga 


tagaaatgat 


tgatggcgag 


1921 


cccccctact 


tcaatgagcc 


tcccctccag 


gcgatgcgga 


ggatccggga 


cagtttacct 


1981 


ccaagagtga 


aggacctaca 


caaggtttct 


tcagtgctcc 


ggggattcct 


agacttgatg 


2041 


ttggtgaggg 


agccctctca 


gagagcaaca 


gcccaggaac 


tcctcggaca 


tccattctta 


2101 


aaactagcag 


gtccaccgtc 


ttgcatcgtc 


cccctcatga 


gacaatacag 


gcatcac 
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BE*"J«fl3 PAK5 T ^ / itl^iJ 

1 MFGKKKKKIE ISGPSNFEHR VHTGFDPQEQ 

61 PIQLAPMKTI VRGNKPC KET SINGIiLEDFD 

121 EENGFITFSQ YSSESDTTAD YTTEKYREKS 

l&l YYSEVKPLKS DFARFSADYH SHLDSBSKPS 

241 GTSGCSKSSL AYSESEWGPS LDDYDRRPKS 

3 01 ASAFKTHPQG HSYNSYTYPR LSEPTMCIPK 

3 61 QSKSGYSSSS HQYPSGYHKA TLYHHPSLQS 

421 DQQPSRVSHE QFRAALQLW SPGDPREYLA 

481 DLjRKQQRREL L.FNEWIMRD YHHDNWDMY 

541 NEEQIATVCL SVLRALSYLH NQGVIHRDIK 

601 KSLVGTPYWM APELISRLPY GTEVDIWSLG 

6G1 PRVKDLHKVS SVLRGFLDLM LrVRE P S QRAT 



KFTGLPQQWH SLLADTANRP KPMVDPSCIT 
NISVTRSNSL RKESPPTPDQ GAS SHGPGHA 
LYGDDLDPYY RGSHAAKQNG HVMKMKHGEA 
EYSDLKWEYQ RASSSSPLDY SFQFTPSRTA 
SYLNQTSPQP TMRQRSRSGS GLQEPMMPFG 
VDYDRAQMVL SPPLSGSDTY PRGPAKLPQS 
SSQYISTASY LSSLSLSSST YPPPSWGSSS 
NFIKIGEGST GIVCIGTEKH TGKQVAVKKM 
SSYLVGDELW WMEFDEGGA L.TDIVTHTRM 
SDSILLTSDG RIKLSDFGFC AQVSKEVPKR 
IMVIEMIDGE PPYFNEPPLQ AMRRIRDSLP 
AQELLGHPFL KLAGPPSCIV PLMRQYRHH 
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1 


atgtcaaata 


acggcctaga 


cattcaagac 


aaacccccag 


cccctccgat 


gagaaatacc 


61 


agcactatga 


ttggagccgg 


cagcaaagat 


gctggaaccc 


taaaccatgg 


ttctaaacct 


121 


ctgcctccaa 


acccagagga 


gaagaaaaag 


aaggaccgat 


tttaccgatc 


cattttacct 


181 


ggagataaaa 


caaataaaaa 


gaaagagaaa 


gagcggccag 


agatttctct 


cccttcagat 


241 


tttgaacaca 


caactcatgt 


cggttttgat 


gctgtcacag 


gggagtittac 


cggaacgcca 


301 


gagcagtggg 


cccgcttgct 


tcagacatca 


aatatcacta 


agtcggagca 


gaagaaaaac 


361 


ccgcaggctg 


ttctggatgt 


gttggagttt 


tacaactcga 


agaagacatc 


caacagccag 


421 


aaatacatga 


gctttacaga 


taagtcagct 


gaggattaca 


attcttctaa 


tgccttgaat 


481 


gtgaaggctg 


.tgtctgagac 


tcctgeagtg 


ccaccagttt 


cagaagatga 


ggatgatgat 


541 


gatgatgatg 


ctaccccacc 


accagtgatt 


gctccacgcc 


cagagcacac 


aaaatctgta 


601 


tacacacggt 


ctgtgattga 


accacttcct 


gtcactccaa 


ctcgggacgt 


ggctacatct 


661 


cccatttcac 


ctactgaaaa 


taacaccact 


ccaccagatg 


ctttgaccct 


taatactgag 


721 


aagcagaaga 


agaagcctaa 


aatgtctgat 


gaggagatct 


tggagaaatt 


acgaagcata 


781 


gtgagtgtgg 


gcgatcctaa 


gaagaaatat 


acacggtttg 


agaagattgg 


acaaggtgct 


841 


tcaggcaccg 


tgtacacagc 


aatggatgtg 


gccacaggac 


aggaggtggc 


cattaagcag 


901 


atgaatcttc 


agcagcagcc 


caagaaagag 


ctgattat ta 


atgagatcct 


ggtcatgagg 


961 


gaaaacaaga 


acccaaacat 


tgtgaattac 


ttggacagtt 


acctcgtggg 


agatgagctg 


1021 


tgggttgt ta 


tggaatactt 


ggctggaggc 


tccttgacag 


atgtggtgac 


agaaac ttgc 


1081 


atggatgaag 


gccaaattgc 


agctgtgtgc 


cgtgagtgtc 


tgcaggctct 


ggagtctttg 


1141 


cattcgaacc 


aggtcattca 


cagagacatc 


aagagtgaca 


atattctgtt 


gggaatggat 


1201 


ggctctgtca 


agctaactga 


ctttggattc 


tgtgcacaga 


taaccccaga 


gcagagcaaa 


1261 


cggagcacca 


tggtaggaac 


cccatactgg 


atggcaccag 


aggttgtgac 


acgaaaggcc 


1321 


tatgggccca 


aggttgacat 


ctggtccctg 


ggcatcatgg 


ccatcgaaat 


gattgaaggg 


1381 


gagcc tccat 


acctcaatga 


aaaccctctg 


agagccttgt 


acctcattgc 


caccaatggg 


1441 


accccagaac 


ttcagaaccc 


agagaagctg 


tcagctatct 


tccgggactt 


tctgaaccgc 


1501 


tgtctcgaga 


tggatgtgga 


gaagagaggt 


tcagctaaag 


agctgctaca 


gcatcaattc 


1561 


ctgaagattg 


ccaagcccct 


ctccagcctc 


actccactga 


ttgctgcagc 


taaggaggca 


1621 


acaaagaaca 


atcactaa 
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E5U#^5 G e n B a n kfr£<Z>t 


HPAK2CDS 






1 


atgtctgata 


acggagaact 


ggaagataag 


cctccagcac 


ctcctgtgcg 


aatgagcagc 


61 


accatcttta 


gcactggagg 


caaagaccct 


ttgtcagcca 


atcacagttt 


gaaacctttg 


121 


ccctctgttc 


cagaagagaa 


aaagcccagg 


cataaaatca 


tctccatatt 


ctcaggcaca 


181 


gagaaaggaa 


gtaaaaagaa 


agaaaaggaa 


cggccagaaa 


tttctcctcc 


atctgatttt 


241 


gagcacacca 


tccatgttgg 


ctttgatgct 


gttactggag 


aattcactgg 


catgccagaa 


301 


cagtgggctc 


gattactaca 


gacctccaat 


atcaccaaac 


tagagcaaaa 


gaagaatcct 


361 


caggctgtgc 


tggatgtcct 


aaagttctac 


gactccaaca 


cagtgaagca 


gaaatatctg 


421 


agctttactc 


ctcctgagaa 


agatggcctt 


ccttctggaa 


cgccagcact 


gaatgccaag 


481 


ggaacagaag 


cacccgcagt 


agtgacagag 


gaggaggatg 


atgatgaaga 


gactgctcct 


541 


cccgttattg 


ccccgcgacc 


ggatcatacg 


aaatcaattt 


acacacggtc 


tgtaattgac 


601 


cctgttcctg 


caccagttgg 


tgattcacat 


gttgatggtg 


ctgccaagtc 


tttagacaaa 


661 


cagaaaaaga 


agcctaagat 


gacagatgaa 


gagattatgg 


agaaattaag 


aactatcgtg 


721 


agcataggtg 


accctaagaa 


aaaatataca 


agatatgaaa 


aaattggaca 


aggggct tct 


781 


ggtacagttt 


tcactgctac 


tgacgttgca 


ctgggacagg 


aggttgctat 


caaacaaatt 


841 


aatttacaga 


aacagccaaa 


gaaggaactg 


atcattaacg 


agattctggt 


gatgaaagaa 


901 


ttgaaaaatc 


ccaacatcgt 


taactttttg 


gacagttacc 


tggtaggaga 


tgaattgttt 


961 


gtggtcatgg 


aataccttgc 


tggggggtca 


ctcactgatg 


tggtaacaga 


aacagcttgc 


1021 


atggatgaag 


cacagattgc 


tgctgtatgc 


agagagtgtt 


tacaggcatt 


ggagttttta 


1081 


catgctaatc 


aagtgatcca 


cagagacatc 


aaaagtgaca 


atgtactttt 


gggaatggaa 


1141 


ggatctgtta 


agctcactga 


ctttggtttc 


tgtgcccaga 


tcacccctga 


gcagagcaaa 


1201 


cgcagtacca 


tggtcggaac 


gccatactgg 


atggcaccag 


aggtggttac 


acggaaagct 


1261 


tatggcccta 


aagtcgacat 


atggtctctg 


ggtatcatgg 


ctattgagat 


ggtagaagga 


1321 


gagcctccat 


acctcaatga 


aaatcccttg 


agggccttgt 


acctaatagc 


aactaatgga 


1381 


accccagaac 


ttcagaatcc 


agagaaactt 


tccccaatat 


ttcgggattt 


cttaaatcga 


1441 


tgtttggaaa 


tggatgtgga 


aaaaaggggt 


tcagccaaag 


aattattaca 


gcatcctttc 


1501 


ctgaaactgg 


ccaaaccgtt 


atctagcttg 


acaccactga 


tcatggcagc 


taaagaagca 


1561 


atgaagagta 


accgttaa 











[0116] 
[ it 6 ] 



(6 1) )03-5 1 9472 (P2003-519472A) 



m$m^6 GenBankil^flJt hPAK3CDS 



1 


atgtctgacg 


gtctggataa 


tgaagagaaa 


cccccggctc 


ctccactgag 


gatgaatagt 


61 


aacaaccggg 


attcttcagc 


actcaaccac 


agctccaaac 


cacttcccat 


ggcccctgaa 


121 


gagaagaata 


agaaagccag 


gcttcgctct 


atcttcccag 


gaggagggga 


taaaaccaat 


181 


aagaagaagg 


agaaagagcg 


cccagagatc 


tctcttcctt 


cagactttga 


gcatacgatt 


241 


catgtggggt 


ttgatgcagt 


caccggggaa 


ttcactggaa 


ttccagagca 


atgggcacga 


301 


ttactccaaa 


cttccaacat 


aacaaaattg 


gaacagaaga 


agaacccaca 


agctgttcta 


361 


gatgttctca 


aattctatga 


ttccaaagaa 


acagtcaaca 


accagaaata 


catgagcttt 


421 


acatcaggag 


ataaaagtgc 


acatggatac 


atagcagccc 


atccttcgag 


tacaaaaaca 


481 


gcatctgagc 


ctccattggc 


ccctcctgtg 


tctgaagaag 


aagatgaaga 


ggaagaagaa 


541 


gaagaagatg 


aaaatgagcc 


accaccagtt 


atcgcaccaa 


gaccagagca 


tacaaaatca 


601 


atctatactc 


gttctgtggt 


tgaatccatt 


gcttcaccag 


cagtaccaaa 


taaagaggtc 


661 


acaccaccct 


ctgctgaaaa 


tgccaattcc 


agtactttgt 


acaggaacac 


agatcggcaa 


721 


agaaaaaaat 


ccaagatgac 


agatgaggag 


atcttagaga 


agctaagaag 


cattgtgagt 


781 


gttggggacc 


caaagaaaaa 


atacacaaga 


tttgaaaaaa 


ttggtcaagg 


ggcatcaggt 


841 


actgtttata 


cagcactaga 


cattgcaaca 


ggacaagagg 


tggccataaa 


gcagatgaac 


901 


cttcaacagc 


aacccaagaa 


ggaattaatt 


attaatgaaa 


ttctggtcat 


gagggaaaat 


961 


aagaacccta 


atattgttaa 


ttatttagat 


agctacttgg 


tgggtgatga 


actatgggta 


1021 


gtcatggaat 


acttggctgg 


tggctctctg 


actgatgtgg 


tcacagagac 


ctgtatggat 


1081 


gaaggacaga 


tagcagctgt 


ctgcagagag 


tgcctgcaag 


ctttggattt 


cctgcactca 


1141 


aaccaggtga 


tccatagaga 


tataaagagt 


gacaatattc 


ttctcgggat 


ggatggctct 


1201 


gttaaattga 


ctgactttgg 


gttctgtgcc 


cagatcactc 


ctgagcaaag 


taaacgaagc 


1261 


actatggtgg 


gaaccccata 


ttggatggca 


cctgaggtgg 


tgactcgaaa 


agcttatggt 


1321 


ccgaaagttg 


ahatctggtc 


tcttggaatt 


atggcaattg 


aaatggtgga 


aggtgaaccc 


1381 


ccttacctta 


atgaaaatcc 


actcagggca 


ttgtatctga 


tagccactaa 


tggaactcca 


1441 


gagctccaga 


atcctgagag 


actgtcagct 


gtattccgtg 


actttttaaa 


tcgctgtctt 


1501 


gagatggatg 


tggataggcg 


aggatctgcc 


aaggagcttt 


tgcagcatcc 


atttttaaaa 


1561 


ttagccaagc 


ctctctccag 


cctgactcct 


ctgattaccg 


ctgcaaagga 


agcaattaag 


1621 


aacagcagcc 


gctaa 











[0117] 



ML 7 J 



(6 2))03-519472 ( P 2 0 0 3-5 1 9 4 7 2 A) 



lE$IJ#^-7 Ge nBa n k^£>0>t KPAK4CDS 



1 


atgtttggga 


agaggaagaa 


gcgggtggag 


atctccgcgc 


cgtccaactt 


cgagcaccgc 


61 


gtgcacacgg 


gcttcgacca 


gcacgagcag 


aagttcacgg 


ggctgccccg 


ccagtggcag 


121 


agcctgatcg 


aggagtegge 


tcgccggccc 


aagcccctcg 


tcgaccccgc 


ctgcatcacc 


181 


tccatccagc 


ccggggcccc 


caagaccatc 


gtgeggggea 


gcaaaggtgc 


caaagatggg 


241 


gccctcacgc 


tgctgctgga 


cgagtttgag 


aacatgtegg 


tgacacgctc 


caactccctg 


301 


cggagagaca 


gcccgccgcc 


gcccgcccgt 


gcccgccagg 


aaaatgggat 


gecagaggag 


361 


ccggccacca 


eggecagagg 


gggcccaggg 


aaggcaggca 


gccgaggccg 


gttcgccggt 


421 


cacagcgagg 


caggtggcgg 


cagtggtgac 


aggegaeggg 


eggggecaga 


gaagaggece 


481 


aagtcttcca 


gggagggctc 


agggggtccc 


caggagtcct 


cccgggacaa 


acgccccctc 


541 


tccgggcctg 


atgtcggcac 


cccccagcct 


gctggtctgg 


ccagtggggc 


gaaactggca 


601 


gctggccggc 


cctttaacac 


ctacccgagg 


getgacaegg 


accacccatc 


ccggggtgcc 


661 


cagggggagc 


etcatgaegt 


ggcccctaac 


gggccatcag 


eggggggect 


ggccatcccc 


721 


cagtcctcct 


cctcctcctc 


ccggcctccc 


acccgagccc 


gaggtgcccc 


cagccctgga 


781 


gtgctgggac 


cccacgcctc 


agagccccag 


ctggcccctc 


cagcctgcac 


ccccgccgcc 


841 


cctgctgttc 


ctgggccccc 


tggcccccgc 


tcaccacagc 


gggagecaca 


gegagtatec 


901 


catgagcagt 


tccgggctgc 


cctgcagctg 


gtggtggacc 


caggcgaccc 


ccgctcctac 


961 


ctggacaact 


tcatcaagat 


tggegaggge 


tccacgggca 


tegtg tgcat 


cgccaccgtg 


102 1 


cgcagctcgg 


gcaagctggt 


ggccgtcaag 


aagatggacc 


tgegcaagea 


geagaggege 


J.U8 ± 


gage t".gc tc L 


tcaacgaggt 


ggtaatcatg 


agggactacc 


agcacgagaa 


tgtggtggag 


1141 


atgtacaaca 


gc tacctggt 


gggggacgag 


etc tgggtgg 


t catggagt t 


cc tggaagga 


12 0 1 


ggcgccctca 


ccgacatcgt 


cacccacacc 


agga tgaacg 


agga gc aga t 


cgcagccgtg 


1261 


tgccttgcag 


tgetgeagge 


cctgtcggtg 


ctccacgccc 


agggegtcat 


ccaccgggac 


1321 


ateaagageg 


actcgatcct 


gctgacccat 


gatggcaggg 


tgaagctgtc 


agactttggg 


1381 


ttctgcgccc 


aggtgagcaa 


ggaagtgccc 


cgaaggaagt 


cgctggtcgg 


Cacgccctac 


1441 


tggatggccc 


cagagctcat 


ctcccgcctt 


ccctacgggc 


cagaggtaga 


catctggtcg 


1501 


ctggggataa 


tggtgattga 


gatggtggac 


ggagagcccc 


cctacttcaa 


cgagccaccc 


1561 


ctcaaagcca 


tgaagatgat 


tegggacaac 


ctgccacccc 


gactgaagaa 


cctgcacaag 


1621 


gtgtcgccat 


cedtgaaggg 


cttcctggae 


cgcctgctgg 


tgcgagaccc 


tgcccagcgg 


1681 


gccacggcag 


ccgagctgct 


gaagcaccca 


ttcctggcca 


aggcagggee 


gcctgccagc 


1741 


atcgtgcccc 


tcatgcgcca 


gaaccgcacc 


agatga 







[01 IS] 
[ it 8 ] 

!2*iJ#-^8 Incyte ^f>^L>— h 067594.1 



1 


gagaceggga 


acatggeget 


gggagcnctg 


tagcagctga gaaggggctg 


aggcaccgcc 


61 


gettegctga 


cagccggcca 


ccagatgttc 


atgeattcta 


gagaaagtgg 


aaaacttaga 


121 


agectaatta atgactgtct 


tctggacctc 


tgagaccatg 


tttctagtgt 


tttccgtgga 


181 


atattatcag 


aaatacactg 


tggtgaaatg 


cttccacctc 


ttgctaaaat 


gaacactgag 


241 


gaaaaatgaa 


gaagactgac 


aagcaccagc 


gaaaagttgc 


agaatagaaa 


tagccacact 


3 01 


ectctggagt 


ctttaattca 


tccacagcca 


tcatataaag gttttggcat 


catgtttggg 


361 


aagaaaaaga 


aaaagattga 


aatatctggc 


ccgtccaact 


ttgaacacag 


ggttcatact 


421 


gggtttgatc 


cacaagagca 


gaagtttacc 


ggccttcccc 


agcagtggca 


cagcctgtta 


481 


geagataegg 


ccaacaggcc 


aaagcctatg 


gtggaccctt 


catgcatcac 


acccatccag 


541 


ctggctccta 


tgaagacatc 


gttagaggaa 


acaaaccctg 


c 





[0119] 
[ it 9 ] 



(63) )03-5 1 9472 ( P 2 0 0 3-5 1 9 4 7 2 A) 



jE5W^9 = gcatcatgtt tgggaagaaa HB^IJ 
[0120] 

[ ft 1 0 ] 

IB?iJ^-i-1 0 = a(g/c)ctc(a/t)gg(t/g)g ccatcca (g/a) ta -^^-f T — IKJiJ 

[0121] 
[ ft 1 1 ] 



1 


gcatcatgtt 


tgggaagaaa 


aagaaaaaga 


ttgaaatatc 


tggcccgtcc 


aactttgaac 


61 


acagggttca 


tactgggttt 


gatccacaag 


agcagaagtt 


taccggcctt 


ccccagcagt 


121 


ggcacagcct 


gttagcagat 


acggccaaca 


ggccaaagcc 


tatggtggac 


ccttcatgca 


181 


tcacacccat 


ccagctggct 


cctatgaaga 


caatcgttag 


aggaaacaaa 


ccctgcaagg 


241 


aaacctccat 


caacggcctg 


ctagaggatt 


ttgacaacat 


ctcggtgact 


cgctccaact 


301 


ccctaaggaa 


agaaagccca 


cccaccccag 


atcagggagc 


ctccagccac 


ggtccaggcc 


361 


acgcggaaga 


aaatggct t c 


atcaccttct 


cccagtattc 


cagcgaatcc 


gatactactg 


421 


ctgactacac 


gaccgaaaag 


tacagggaga 


agagtctcta 


tggagatgat 


ctggatccgt 


481 


attatagagg 


cagccacgca 


gccaagcaaa 


atgggcacgt 


aatgaaaatg 


aagcacgggg 


541 


aggcctacta 


ttctgaggtg 


aagcctttga 


aatccgattt 


tgccagattt 


tctgccgatt 


601 


atcactcaca 


tttggactca 


ctgagcaaac 


caagtgaata 


cagtgacctc 


aagtgggagt 


661 


atcagagagc 


ctcgagtagc 


tcccctctgg 


attattcatt 


ccaattcaca 


ccttctagaa 


721 


ctgcagggac 


cagcgggtgc 


tccaaggaga 


gcctggcgta 


cagtgaaagt 


gaatggggac 


781 


ccagcctgga 


tgactatgac 


aggaggccaa 


agtcttcgta 


cctgaatcag 


acaagccctc 


841 


agcccaccat 


gcggcagagg 


tccaggtcag 


gctcgggact 


ccaggaaccg atgatgccat 


901 


ttggagcaag 


tgcatttaaa 


acccatcccc 


aaggacactc 


ctacaactcc 


tacacctacc 


961 


ctcgcttgtc 


cgagcccaca 


atgtgcattc 


caaaggtgga 


ttacgatcga 


gcacagatgg 


1021 


tcctcagccc 


tccactgtca 


gggtctgaca 


cctaccccag 


gggccctgcc 


aaactacctc 


1081 


aaagtcaaag 


caaatcgggc 


tattcctcaa 


gcagtcacca 


gtacccgtct 


gggtaccaca 


1141 


aagccacctt 


gtaccatcac 


ccctccctgc 


agagcagttc 


gcagtacatc 


tccacggctt 


1201 


cctacetgag 


ctccctcagc 


ctctcatcca 


gcacctaccc 


gccgcccagc 


tggggctcct 


1261 


cctccgacca 


gcagccctcc 


agggtgtccc 


atgaacagtt 


tcgggcggcc 


ctgcagctgg 


1321 


tggtcagccc 


aggagacccc 


agggaatact 


tggccaactt 


tatcaaaatc 


ggggaaggct 


1381 


caaccggcat 


cgtatgcatc 


ggcaccgaga 


aacacacagg 


gaaacaagtt 


gcagtgaaga 


1441 


aaatggacct 


ccggaagcaa 


cagagacgag 


aactgctttt 


caatgaggtc 


gtgatcatgc 


1501 


gggattacca 


ccatgacaat 


gtggttgaca 


tgtacagcag 


ctaccttgtc 


ggc gat gage 


1561 


tctgggtggt 


catggagttt 


ctagaaggtg 


gtgccttgac 


agacattgtg 


actcacacca 


1621 


gaatgaatga 


agaacagata 


gctactgtct 


gcctgtcagt 


tctgagagct 


ctctcctacc 


1681 


ttcataacca 


aggagtgatt 


cacagggaca 


taaaaagtga 


ctccatcctc 


ctgacaagcg 


1741 


atggccggat 


aaagttgtct 


gattttggtt 


tctgtgctca 


agtttccaaa 


gaggtgeega 


1801 


agaggaaatc 


attggttggc 


actccctact 


ggatggcccc 


tgagct 





[0122] 
[ it 1 2 ] 



(6 4))03-519472 ( P 2 0 0 3-5 1 9 4 7 2 A) 



BE5IJ*#1 2 G e n B a n kgffrg#A LO 3 1 6 5 2 rt0>BB5Ufr fc^tti 

1 ataaagttgt ctgattttgg tttctgtgct caagtttcca aagaggtgcc gaagaggaaa 

61 tcattggttg gcactcccta ctggatggcc cctgaggtga tttctaggct accttatggg 

121 acagaggtgg acatctggtc cctcgggatc atggtgatag aaatgattga tggcgagccc 

181 ccctacttca atgagcctcc cctccaggcg atgcggagga tccgggacag tttacctcca 

241 agagtgaagg acctacacaa ggtttcttca gtgctccggg gattcctaga cttgatgttg 

3 01 gtgagggagc cctctcagag agcaacagcc caggaactcc tcggacatcc attcttaaaa 

361 ctagcaggtc caccgtcttg catcgtcccc ctcatgagac aatacaggca tcactga 

[0123] 
[ftl 3 ] 

IB51JS-1-1 3 = gagaccggga acatggcget "7— E5U ("tr>X) 

[0124] 

K5U#-§-1 4 = tcagtgatgc ctgtattgtc tc -^7-f"7— IE5U (TV^-feVX) 

[0125] 

■r £> t- h h o . * % hjj (?) # r co m * u , r;*c<o«^*#!B"f-*iif^rsi 

S> 9 . L ft -o X s *5|BJcoKiai*IT'35S« 
[0126] 

T tc ^ § ix ft * Sfe M 1 ~ 3 is ± tx 6 ~ 7 (4 H m <F> M T h t , — , * % M 4 . 

5 js x i/ 8 — i o it m m -c #> h . 

[0127] 

01 : 2 9 3ilfIJafllSii>^SS9t:»I?fttPAK5tMtH 
[0128] 

i a « , if uttxhy ■ si'jysiffinA-?i ( m b p ) *m^x 



(65) )03-5 19472 (P2003-519472A) 
58ffUfc^^--l?ttS. £ « H ft « 3 IB ft -T h o Ul^-y2(i, P 

. il^l/-y4 (iS^^KA;^ j'-Ciif AL^I1I*^«^S« 

A 1 s i/-y2ti/-y4-C(iMBPii#ftt^v^, B»tf l«#ii*f Iv- 

^-(Ofci-f-tOfiB^^L. f « t X li ± ^ 6 T C 1 0 0 , 80. 50. 3 5 
. t)il/28kDarj-5t, MBP*«ffftt4«It, PAK54*SlV*@»y 

[0129] 

IB. IIUtbXhyHUlUTlffU^t-t'l£. U-y 1 t 1/ 
-y2li, pak 5 * 3 - K^*^?*-fcfflfi#ALfcffl]6j^&coAlKWifc« 
* t » IB -T S . U-^3tJiVl'->'4ttSO»lli / ^^^-fc:ilBfi#ALfclBJfi 
h CO ft & W ft fS ft tc *f Jfc -f 4 . U - > 1 £ l/->3t'BbX h y H 1 # #- ft -r 
l/-y2tl/-y4tfitxhyH HiffSL^n. mcotE^fficomiift 
TM.-? - # - COH i. % O {i * £ ^ L . ^■^t'f Xli±^f>TC 1 2 0, 80, 5 
0. 35. 27. 2 0fcJ:^7kDatifc-5it. 
[0130] 

12 : ES^Aftfil + WP a k 5 mRN A«*|§it|||(0;- f 
O >y h 

2A. V^<-3^c7)ffi^^(Cloritech human multiple 
tissue b 1 o t # 7 7 6 0 - 1 ) T CO ft tf (4 . P A K 5 ( ± S ) # JK 

£ :/ n -y h £ ^ -f" . 
[0131] 

2 b . IE w * t h m co 3 ft m « <r> / - -r y * w * p - >• (c ^ -r # . ^ < o ^ 

USta^^SSSSt. ISliC 1 o n t e c h human Brain b 
lot II, #7755-1 fc.TKJ4 CI ontech human B 
rain blot IV, # 7 7 6 9 - 1 t^JEt 4 . 
[0132] 



(66) )03-5 19472 (P2003-519472A) 

mmm 

Hifi^lJl : PAK 5©RS 

4 m <0 IS ft] CO b h P A K IE n ( P A K 1 — 4 ; * ti -f ti IE ?'J # 4 . IE W # 
5 . IE ?'J # # 6 . IE £'J # # 7 ) HenBankf-^-Xi^lHiLt. IE 
?|J £ $3 IR & XX/T 7 A V X > h L , — -tf K > >f VliTH y^yFi^li' 
T. S-5ft#^t--tf750^yh^, Wi seToo 1 s V 7 h ^ i T ( B 
irney et a 1 . , Nucleic Acids Res 24,27 
30-2739, 1 996) £ ffi ffl L T , 111 V/^ 7 t f/l' (HMM) 7n 7 
^ -;P4^^WA*t Ltffl^it. SUfcHMMilncyte E S T -r — 

5 8 1 T'fcS 5 8 1 b P »*a»gC^fiM ( I ncyteT->'TP'-b0675 
94. 1 ( IE M # # 8 ) > IS . PAK-4 CD S«fU(7)2 3 0 jt^V^f 
(-3^, l?tjff 70S1 1 - 2 3 0 ) tUftfflHfiiSU. S^{±ito 
J: -5 tLtS^JSf 8i«PAK7r 5 U-tO^fS^^^^'-^cOgP^W^c D N 
A^n-^^SL, 5 'UTRW3 5 1iSSK)ttJlt;L, E?iJ«ftft«2 3 0Sa 
* iD t . fil 2 3 l- 2 3 3 TOORF£?)Ife3KySr«i/tfc^?:SLt^ 

akaytyfXffi^O^nSJ^t (Kozak M,Cell vol.44 
: 283-92, 1 986) „ l I(7)ffS ; &lE?"I^PAK4^.<7)ffi|5I'|4tS^'#P 
AK 5 iiDf/CJt'o 

[0133] 

HMM 2 : pak5 cDNAtO^U — — > 7 

IE?lJ#-^8«©a34 7 - 3 6 6 t^SWC — St L , JftiII|£iX&CDSW5' 
cor<3Sfft*3V^T. PAK5*«RWtiBt6#> iflfStftW P A K 7 r i 
'J - IE ?'J eo m ti {4 L & -fe y * p c R 7° 5 v - ( IE ?'J # # 9 ) IS tf £ a . 
It ilJ £ ix £ C D S CO 3 ' ftiacOTyf-T^^V — ii, VECTOR NTI S 
uiteY^h^xTMlnforMax, Inc. , Bethesda ND 
) rtcor^-fyrn^^ASrffl^, 1ST, lt£l«P AK SiHtiitifc 

to^ii^iir^-f v- (ijit^i o) ii«ti:tcj:9, -r^x^p 



(67) )03-5 19472 (P2003-519472A) 

AKnA?l7? S V - CO 3 ' mmiZ&lf F * j >ZT 

*y A V 3 -fr T IS It £ ft . ;«77^f-7-lit bPAK-4ii?i| (I«f^7) 

*9 {fc E 1 4 3 8 - 1 4 5 7c^ryf--fe>'XgS?iJ^*ttTfttft^ffl|sIttSr^-r. 

i co X o iz . IE $g # # 9 £ IE 50 # # 1 0 k iz X o T 36 8 § ft T 5 >f v - M (i , 

C RiffOT, S It^ia^f >7T-Fc DN A^fflUtlli, fTS^f 

iif tfel. . M J Research PTC-225PCRcycler£T 
IE CO 3k fr ■■ 9 6 °C 1 5 # Pel „ 5 4 °C 1 5 # Pal, 7 2 "C 2 iJ-^t 3 0 t >f ^ /l^ffl ^ 
£ . b h Jfe J£ IB m R N A (C 1 ontech) (JDitfe^fciDft'oft^cDN 

;K:J:»)TA7D--y7'ai;j;DpCR2. 1 "TA" vector (In 
v i t r o g e n ) lZ tf 7' 9 n - - y ^ L fc . »S>*l.fc»|fiRJiB«l£fliV*TIN 
V a F ' g§ ffi ( E . col i) 3yff > HI ( I n v i t r o g e n) § 

JgieiL!t. Si S? t§ tffi (lb i*i ft , r yif i/ u y y ) tfi^"r*»w*liS 

tLfc^ii^n-y* 3 7t;t- /7XJFDNA (Qiage 
n Plasmid DNA preparation kit)^|lllSt*ffiffl 

Lfz . 

[0134] 

2«c0 3££?u — y^Ot-b^, AB I 3 7 7®3t^-X^ — ^xy-^-- 
(Perkin Elmer/Applied Biosystems Div 
ision, PE/ABD, Foster City, CA) fci^Ta q 

FS!)fM7 - t'^iitAB I PRISM Ready Dye-Deo 
xy?-$*-?- ■ -y htaS«ffll,Tif(S£L!t. #AB I tf >f ? /K7) 
IB 5iJ j* £ R iB ii » 0 . 5wg«77Xi KDNA^ttf. If -f 7 /HE 5!J ii 9 8 °C 

- # Pal W KB ^ tt * ft 1 ^ . 8 °C 3 0 & CO SC 14 . 5 0 °C 3 0 # O T - - U > 
^ , * L T 6 0 °C 4 # Pal fD ffi M £ 5 0 if A 7 )V X' IE m ifc 5e If >f ? * fr o tz . ?S 
^-tfM^/Ufc.t^lIIIUiPe rk i n-E lme r t 9 6 00 If - ^ If --f 2 5 

- (thermocyc 1 er) i o T ffl ffl L iz . * ± j£ ft « . Centr 
if 1 e xy;^i@^7A (Advanced Genetic Techno 



(6 8)503-519472 ( P 2 0 0 3-5 1 9 4 7 2 A) 

logies Corp. , Gaithersburg, MD)2rfflV^T*tffi 
L fz «, #RJE*te^y lil^ ISt4^f|(?) 1 5 0 0 X 

g, il^'t'yttl'BIl ( S o r v a 1 1 model RT6000B 
j$. _fc m & # K IS ) T 38 # * L fc . *5Art«»IKfifc. fi4 0*H!?IS 

H . 8. 3mM EDTAfcitf 1 . 6mg/mlBlue Dextran) 

ut. * & N mm ^ 9 o -c t x- 3 ^mnu» l . wm#m*fT?iz*>tz<yfrK 

m *7 * /K= n - H L 5t . SB #1 # *f fi s Sequencheryn^9A(Gen 
e Codes, Ann Arbor, M 1 ) CAB I 3 7 7 7 7 ^^1^ 
ASfiLt. ff fc 7 0 0 b p CD SB M W It » IX ti ft . #if#SSB?iJ?*S±Ox^- 

^i^tts^ft, m * o d n a m be n m m £ f# . stt, iu>f«to 

c> T 12 M & S « J5f t T 9 -f v - * ffl v> T S K SB M Ss £ & o T ^ £ U & SB 5fl * 
"T ^ T Bfc ^ £ . % h it It SB n £ SB *J # 1 1 HtittS. SB ?'J * # 1 1 * G 

"C (i -V "/ y° V (Gapped) B L A S T £ « ffl L T , M M ffl * * ft & * £ 
fi= o . i <»5 » S , «SREJ!fc»L-C86ffl-«fc***fiafflHltt*»o-C-. Ge 
nBank'fffE^-f- (ACCESS I O N # ) AL03 1 6 5 2 & £ $§ S SB ?lj ifi 
Rg§il!t , f - 1-GenBankACCESSI ON#AL03 1 65 

2CJ:oTHISnfclJ!IH, #S KJ ffi SB ?'J flUtc . ft£PAK l|Jft-t'« 
ff it ^ K y ( SB ?iJ # 1 2 ) <& # tf . 3' (0 4 1 7aSt3-Ht4k«g§*l 
^cDNA£^-A-C'V^ 0 SB 50 # ^ 1 l«11 1749-1846 ^fefel§n 
tlllfittJ, MM (iJ|#tl 2) «SSl-98tJtRL, ^DNASB^iJ 
N — tt 9 8 . 9 8%4?75^U. SB H # ^ 1 1 (± , Lfc* t -)T, IB £ *i 
ftl?lff 12tliffftLSrH, 5 ' frisIlStliitWlJIl 7 4 8 b P 

* * » , - ^ , SB 70 S # 1 2 fci . SB ?*J # # 1 lCliSftLi^' j?> a « SB 
iUt«S?13 1 9b P HAtHt, i(©WfB*»-&-^ii:, 8t 

# t ft £ gP 5x 3 - SB M ( ^ i 9 , Incytetemplate 06759 

4 . l ) . PCR?n-^y^/E^&$£fcJ:>5»j&»*L;fci!ai##i l . i 
yyAW^n - yAL 0 3 1 6 5 2 r PAK llt'jyhV^-y^t-t' 



(6 9)503-519472 ( P 2 0 0 3-5 1 9 4 7 2 A) 

OPAKs^fiwiwtftsitiiii^iritftofc. iMff i i ( ; ft i± p 

AK5ga?iJc0^gU^^#^.. fig * * *D T- 2b -a . ) «PCR?n-_y/fcJ:tJt 
SJOftje*ff*>-rfc. *^-*'cO«4J£h-^'fycO*g|5#£r-iri6. IB H # # 8 fc IE 
#1 # # 1 2 S- m t it fS ^ t ft « § -fr S - t (4 ^ ffi T $> -5 fz X" fo =b o . Sfet, 
E?rj##12tif&SE 50 T f4 3r v» ** . ^»«4»ia*«-*0^3-HE5! (OFo 
f ) SltJik^y/ADNA^iiltSSfl, IK i7) W fg T" (4 , IMff 1 2 

^> 3 „ E 5( S 1 l^E5'JSrE?lJ#-f-8 (O^O I ncyteMS}067594 

. 1 ) rtt*aiiS*SaE«iJ(#*l 2rtt-*4iL*t><0 (-?49. y/A 

^ n - >- G e n B a n k A c ce s s i on AL03 1 6 5 2 

3 - H E n ) Cioti^itifitif^ E ?"J S # 1 T ^ § ft h ± ft E m tfi % t> 

ft h . 

[0135] 

s s e?ij#^ i msi xfmnm^r 1 2 £b t , pi tiefwiffs 

77^f v- i: E 3*J # 1 4CILTl^t7yf tyx«75-f v - ( £ ft £ (4 

* ft -T ft E W * 1 <o E n (0 5 ' ( -t: y x ) 3 ' (r^f -feyx) fUi*A 

-tS. ) fflVK PCRC ioTl§J|<0lc DN Ai^+^^r^;? ?«PAK 5 

* m ifS L sfc . ItLfcP C RRj£:&^v^<0!!)^i4Lt ^n-ySrE^JSjgL 

<1 CO E {4 , It&ATG3Fy(;tsHTKozak3y-trytXlM5'^'02 1 

57b P (iJ(#t2) »±g*^-7>"J-f<>'^71/-A (ORF) 

X, T 1 V* 4 . ORF^iR^fe, SftWPAK l~4iffl|5ltt£*-tS7 1 9 ffl 

^7S/i^yA-?ii?j (i«t# 3) a* » 6 ft . i ft t4 . fit*y^/M/ 

^-y^yA-^f Jft-^' (±CIi?n^) 05 P A K 7 r 5 U - T J. o -o tz 

PAK5^yA7flifl^fi8 0 7 5 9. 0 1 P^FV, 7 . 7 2«lt,fi 
t5 ± P H 7 . OT-3. 09tOM^'ft.2rfl'-r-| )o 



(60) )03-5 1 9472 ( P 2 0 0 3-5 1 9 4 7 2 A) 

[0136] 

I1M3 : P AK 5^ft-*85ttV^;l/tH£t4Kl5£ 

hb 2 9 3 «BC ^iH7 ta^S P AK 5^I^n^PfS«?Li^%S 
<^^- P cDNA3. 1 ( I nv i t r oge n) , JfcliSi 
) HIIIAU 2 4 B# |gf ft iZ m ?L ffi HB M m M 7 T - M - P e r (Pier 
ce)t«fflLT*J*S-frJteo 5 0 0jLtg^*»Ufc«lB^y^^«&*»*St 
5 0 0 m 1 t 5r 5 ± 5 t M - P e rA' 7 7r-t*SU ^ CO 9 > 7 

M A Sepharose (Sigma Chemical Company) 

fci:^^ o y^n-^^KPAK5ffijfiL»2o^ i fca^tiifcfci ofta*ift 

§ it ft * E J6 it 4 °C T 2 ff# Pe3 fi 1 ^ . ftaftjBfc^tf^W^WA-s 

e P h a r o s e ^ Wy L £ 31 ill (10, 0 0 0 X g . 5*) K i -5 T 5 

0 0/i lM-Pe rA77r-?2l, *S*^"^ — -tfKJE^^y^r — 5 0 0ju 1 
( 2 OmMHEPES ( p H 7 . 5) . 1 0 m MS17 ^ y A , ImMDD 

0. 0 lmM^/^A'fyyltb'J^AHft^ )"C2JK8ls»Lfc*iJE» 
ft s lO^l^^^^gA -Sepharose^^7bJiS«^77r-t 

[0137] 

ft ffi ft IR ^ ft » t tt ffl $ iX ft tt P A K 5 fit JUL j* « s EW#-^3OPAK56J0I 
SI 1 0 6 - 4 0 4 CJfJEti P AK 5Bffrtll^?1i:fcGSTt*tfa»ill 
i^yA^flt^t^ ( NZW, Charles River) £ ft IS ^ £ ^ 
fcfclDtJSLfe. ^1f^f^ft!9EfcJ:VfiLJllL»^lB3fiJ4. Us i n g Ant i 
bodies:A Laboratory Manual by Ed Har 

1 o w „ D a v i d L a n e , C o 1 d Spring Harbor La 
boratory Press ; ISBN: 0879695439 ^ffitti^ 
T ft o ft . 

[0138] 

±iET»ftft»ft»ft£*tf*»flej|»l 0 jul 1 CO * y ? M A - s e p h a r 
ose^l/'yfHOjag^U'JytSlttnA^I (MBP) N & ft It 1 
0// l^)3X^t-^SKA' 7 7r - (KRB) ( & <Z) t> £0 £ * tf : 6 0 m M 



(6 1 ) )03-5 1 9472 (P2003-519472A) 

HEPES ( p H 7. 5) . 3 0mMilV^^>"7A, 0. 15mM AT 
P. 3mM DTT. 0. 0 3 m M ^ ;H At y Vlt h 'J ^ A ) f,Z jg L £ 2 
O^gbXby(Hl) t a L o 5^Ci [ r -32P]ATP ( 1 OM 

) <n m tu t r m s bh 46 l o iPm3o o ct5#ri-iy^a<-M, 4 x l a 

e m m 1 i 7 7 r - tffiht l» , * > ^ ? « J2 b U X / ? V is > S 

DSy/l^(Bio-Rad, Richmond CAfrt>%X^^rZbMWLX 

^ (phospho image i n g ) 71/ — h(K plates, Bio 
-Rad, Richmond CA) t3$^L. *X*0-y> - (pho 
spho imager) (Bio— Rad, Richmond C A ) _h "T Bt 

[0139] 

hy«J; •55r-J^e^^^+--if^K l J >-SHL;fig£WT£<r t <i i ft 4 W $> T 

h & o 

[0140] 

H jfe ft 4 : PAK5df^--»fSStt*mifi-*^-&fl|*HS^*«:«>^)i«»a 

fig x ? u - - y r m s s£ 

Htt'fl:-&!|*£RJ£'$-&WB!afB*? 'J - - > ^ # W ti . MBP*lft9 6 K F 

1 a s h P 1 a t e s (filffil) (NEN Life Science Pr 
oducts) £ mv\T ft d Z b & T % & „ ^ K JCS A .y ^ T - < 3 x * 

-^'RJEA' 7 7r - (KRB) ) (i$;e0£>C9£--i!-tj:60mM HEPES ( p 
H 7.5), SOmMSgV/^y^A, 0. 1 5mM A T P s 3 m M D 
T T . 0. 0 3mMt/^A*tyyltby^A) , SI 1 g/m 1 £IT« 0 
. 2 5 m c i [ r - 3 3 P ] - A T P ( Z ti it * i~ - -tf b 1 Pal *) W S 31 M W fg 
£«*wfflJMw»S»«»(=^^TW»j£T'8lt}£S:ft.fc. ) ) *#?ttJni. 1 
0^iM«iit^li#4T4tli?#4T(:3 0 °C f 1 B# 19 -f y^jL^-bTf-S 
. ^RJEfrffliil OOju ltJ)^. O^a^-yaVt, RES^ItltL 

, # ? x 2- 2 o o/x i PBSt2Stt<'. KltttifitttilSiDt'Jy 



(6 2) 503-519472 ( P 2 0 0 3-5 1 9 4 7 2 A) 

M ^ CO m & it . y>f I/-y 3 yfflt i Off 3 (Packard Inst 
rument Co. TopCount, 1 2^[i]||9 ?n7^-hy 
> - f- U - ^ 3 y ft iff *S tJ 1 tf it 3fc ft ilJ * tf*B 9 9 1 2 0 0 ( 1 2 - d e t 
ector,96— well microplate scintillati 
on counter and luminescence counter, 

mode 1 B991 200) ) C J: ^ ftg § ll I. „ 1 0 M f * 1~ — -fe" ?S tt 
£ > 5 0 ^ - -fe y MS 9 f 6 -ft, % t± . yyf g yftl^> 5 0 %CT>WL'J? 

tsittiiti^^i.. tMtttsttta, ic50 (4fcii3*#t=Ja3ai 
co fib co it « ffl * * s M fl ) * ifc Jg -T £ Pi * -ft ft co IB s , ts±V«lSfc:*J(t*flIi 

III, R14^ttTl:i£t^;J:t\ BKfif-^i'ftUi. 
[0141] 

n m 5 : p ak 5 mm? h it^m* mi£~? & tztbcommm 

2. 5iiig/ml«)DMSOXby?S»*If*Tl : 1 OCfSU £ ft 
fc*?l : 10*f?SrJnil)^i:tJ; i 9lteK'ft-&ft^iigM~r«», l : l o o # f? 
?§ 1 0 jj. 1 (l%DMSOcf25//g/ml ) £ 9 6 ?v ( *7 * >V ) ~? A 9 n 5 
-f f (Micro 1 ite) 1 7 1/ - 1 (Dynex) C Iffl W L . 5£ £ #f ^ 
S^MJt - 2 0 °C t r V - h £ ffi V t . 
[0142] 

i£ §Ht ft £ # tf 9 x ;k ft. CO is if i- )V ti , 1% ( v / v ) DMSOMi 1 1 
iC^KlO/xl^^tfilfflW^j:^, & J; X/ , Mi 1 1 i Q* + tl««DMS 
O i 2 0 0 m M EDTA1 Ojk 1 J:#tf 1 0 0 i/lt JtitS . 50 

% CO PI 19 i )V it 5 0 % Pi « S T' h h Z. b & BE m CO # HS it it ft * -er A T £ 1 % 
( v / v ) DMSOMi 1 1 i Q#ti5J. 
[0143] 

( 1 ) ffl^tPak5^r-r---fe' (^HMiJt«±ac0KSfflgac04iT^ig$n^ 



(6 3) 503-519472 (P2003-519472A) 
her, . ) *^Jia«i^li*=&f|S'rSMS±!t&tL<f4JtK±!ft«IJB, * J4 3x 

(2) [r33-P]-Tf7y>'lij l Jy|(3XKRB4 1 ) 

(3) PVT SPA ( yyf l/-y a VjffgSig ( S c i n t i 1 lati 
on Proximity Assay) ) t" — X(Amersham Pha 
rmac i a B i ot e c h £> M A ) ^«HCfil*^ > A" ^ I A i ^ (i 

m s =2: j£ t a is l fc s x u > jg m e * y ^ ? it 

Mift^ft (aacatsj; ^c^yf c-ttgufc^tu) 1 o ^ 1 

Jr-^tfV'f ?n5^f h 1 71/-ht, ATP/ATP33 2 0 1 £ Jn £ . * CO 
I ft t 2 i (?) 7 )1/ f F o 7 7 ?: ffl ^ t , 1130^ 1 §r IE *> t 3£ Ju tS . 7 1/- 
t £ « JB L ( h«/r^)7 0 V'-b*>6^)5R»**/|N|atci-*3tA#^^'y^±fc:S 
«71/-b^l< ) . 1 0 5*SIfl?Sat 6. if-XStfci^EDTA 

£ # tr r ff it ffl if M j to l 50/i 1 J7^f Kn77^ffl^TI!DtS t 7 1/- 

Mi7l/-Fy-7-ttiL, A' - X ^ ? X X ? U - >- ( P e rspex s 
creens)T&^, C-StEtS. -f" « f& , 7 1/ - b J S^fttl 2 5 

0 0 r pmSi^fL (HeraeusMegafuge 3. OR) . h -y 7 
# -7 y h (Topcount)I8TfHti ( T A V h - 7 : P 3 3 ; It ffl B# 
PJJ : 2 0#/>)i/l/) . PI W CO H ft (4 . Milfyyf l/-i/3 yy^'t;K?)6 0 

% tfD pi m tz ± ositi.. atBHititsft^iisej: l jd jsc & . 

[0144] 

y - if >- 7 n «y h##f * mRN AO^I^ftlttSfctolCljoJt. IE #1 # # 2 

t u*tPAK 5 iz m ~j x > * x v y > j- > * y- ? 4 ~? - % mtR-t & 

. fit3 1 8-1 2 1 2«ifr^J|(iL7n-7J: LtfflUfc. 
[0145] 

C 1 o nt e c hi>4l5g?ilS^it hffliy-f >7D7 b (Human 
M T N # 7 7 6 0 - 1 ) i7n-^tA^iJ^>fXL!t. 7 WW 7 U ^ 
^ ^' - i/ a >- £ 4 2 °C T* 4 B$ Pe5 II fi 1 L £ ( 5 x S S C . 1 Xf>A/^ (Den 
h a r d t ) a 31 . 0. 1 % S D S . 5 0%*/^7S P, 2 50mg/ml<D 



(fc 4) 503-519472 (P2003-519472A) 

t^»lDNA*) . J\47yy4*t—isa>\$* ULtrn-yDi . 5 x 
1 0 6 c p m / m 1 £ Jn X. £ KI ?h i± H t jg * ffl 4 2 °C f — 3E H tf L . 
[0146] 

Tn-7"{ir-32P-dCTPSrfflV>Redi P r ime DNAlly^ 
X A (Ame rsham Pharmac i a) j: -5 T IS ISt L . — 'y 7 il 5 A 
(Ame rsham Pharmac i a) _L T ft IK L . i\ -i ~X V ¥ -4 -fe' — is a 
y £ JD Jt 7t . 7 ^ ^ i± , 0. 2x SSC, 0. 1 %£^SDSif4 2°Cti 
III di W L ft o 7 ^ ;k «i , (K P 1 a t e s , 

Bi o-Rad, Ri chmond CA) t M Hi § ft „ *,X*-f-X — ^ -V — 
(Bio-Rad, Richmond CA)±-Cl5!^J&/l,£:o 
[0147] 

. »5kb«mRNA^B (12 A> _L g ) f& til § ft -g> „ f^tOlz-Vtf 
aa-K-rSitt-J;*), h hT?f V7n-7' (02 A, TH) * fit * ft 7 4 
)V 9 >\ 4 f U ^ -fe" - 1/ a y fc i -5 T SI II $ tl fz . 
[0148] 

S 6 fc IE * & b hififKOPAK 5tf5***ilt4fc»fc, ± 12 y - if ' y 7' 
D'y^Olft Clontechit/S|7n7h ( C 1 o n t e c h 
Human MTN Brain II, #7755-1, & £lt Human 
MTN Brain IV, # 7 7 6 9 - 1 ) *«fflLt*DSLft. 

«fei^i2Btst. p a k 5 ti m iz /h jb , * ib & « . mmfe&xvmmm'c 

[0149] 

11M7 : tlLlIitt^P AK 
1. 2 9 3 I1?«P AK 5«1I 

w ¥ l m m m 2 9 3 ( m m k at s ti ^ h h « - & jee <r> n m m m > * t p a k 5 * 

26 IS § * £ 46 , t S P A K 5 a - MiM ^ 1 1 § 7 7 x S F * ^ 9 9 - p 

c D N A 3 . 1 myc-his(Invitrogen)£ffifflLTlfS'r-?> 
. Klii«t^2(i0 5%f0 1fr(9 2 1 5 7 tKS^tf. ^ ? ? - P c D 



(65) )03-5 19472 (P2003-519472A) 

N A 3 . 1 (4 „ Smy cSifltJIifclli^y^^IJiBtl.fcftc-my 
cih'F-7H», - -v >r fV ^ \s - h it^m 9 n-7 h 7 =y 7 4 - £ ffl V> ft W S? 
CO C * sK U hxf y'y^tU 36?SLfcJB»*A*aS?<Ofcftfc*5j-v 
-f^viifttjUS^Sr-^ij,, PAK5 cDNAcoiiflfffleDB52r:7°7^^-J±. IE 
5!l#-9-2fc3l^&3at#fc:iHfflTiriB«r*ifetffiffl-r4if: , Cja«Sfi, Not I 
^O — — ^^affiSWATifcto^S' <Z> 1 9 3f?l/^f K#*i5:PAK5E 
?*J t - St "f & 2 2 ;? ? 1/ Jj- if- H £ •£ tf . 5-f7- 14 . E50*#2t:*r? 

&yf*#t=«fflTTffi*:frffi*ttffl'*S£i:'r»tR§;h.. ? n~-y/fltB am 
H 1 $lj PI M {4 £: a* A ■?> ft *6 <7) 5 ' 0>8*?U3j-*l«fli£*i: PAK 5 IE ?tj <7) ffi 
ffl fit IE ^Hc M Jfc £ 1 7*?l/?T^-h'£#if 0 PCRi(f(i7-- l J>/S«t 
L T 5 5 ° C T h h . P C R s y^ttSL, "C?*-ONot I - Bam 

[0150] 

DNAJi, Qi age n?D7l/7 7^-*7AJffiJi3LtfllL, SUP 
ERFACTb5>-X7a:^^ay-^x^T(Qiagen) £ ffi ffl L T , 2 

9 3 M<?>fflmizmi&mx-r & . fit h i sSPAK5^7f Kfiflcs/o-^u 

T^xx^V7'o-7h^fflViT-jja'ffiMM»ALft*HI3a^*Af*24B#raf*«% 
IfcontttltS. » tt tt W IS # A L ft M M \i , G4 1 8tStKLtfI$t 
aii^yA^fcD^fliliiH i sffiMy c i^(±iP AK 5^7f Pfiti 
£ 7° n - 7" t ffl ^ T *j x x ? y 7 o -y h fc J; T *H Jfe A» £ $5 EdfcS § ft h . 
[0151] 

PAK50>*-*- — HffI«4<:«»ftf-<0»:Hfc:-PV*TWA ifn^f Fl - 1 34 

7 £ # tf 7° 5 x 5 V&±j&<Q^M£.$t-*x £.&2ti. -t IB <z> ^ Ji # $ A, ft § . 

[0152] 

PAK 5«^t-^'K^-i y-l-WifrwaSC^OTIi, 5? 9 V * J- F 1 3 1 

8 — 2 1 57J^tf77XS H # £ j£ 5 tl h . 

[0153] 
2. COSII^t^PAK 50« 

COS7lffi*TPAK5^aifStftt, IE W # ^ 2 T ft ^ § tl 5 S ?'J £ 



(fc6) )03-5 19472 (P2003-519472A) 

^■th-KyStV^^-Yftl-*^??-? Se cTag2A|;?D--y/fJ 
. ^ ? ^ _ p S e c T a g 2 A \± , # ffl (£ * ^ 5 I g Kf« !J - ^-iM, K 
my cRfr^fitfiii^yy^f iSifflOc - my -7^/1/ 

[0154] 

PAK5 c D N AOtgffl[j«|ifj77^ K S 2 £ S # ^ St # 

t f 'J ffl *r & * -m z m m -t h z. t ? m m s ti , Hindi i i 9 n - - y r a 

£l*A-r!»£*'>e95' Ol 9jf^L'*f-h*ff*9If:E5!l##2ttifc:ft-§-S#i4P 
A K 5 IE ?'J £: — ^L-$- h 2. 2. J. 9 V it & Y , IJ^IT?^-!^ S 3»J # ^ 

2fc»^*sat#fc5F(iffl^rii=Sr*s*ttffl^*ii:"ca«$#i, ? u-->?m 

tB amH lWRana£«CA-r*fctf><95 ' <D8Jt?]/*^h'#J|g|52:IB?!l#^ 
24»£ft*3*l4PAK5E^«0j»fflfllE?!lfc*fJ6-r4 1 7*:?^:+^h'£#tf 
o PCR^ftliUI^ttXf 7 7° # 9 5 C T 5 -ft ffl T h 0 , 9 5C3 0»»^fi 
, 3 0 # 5 8 C CO T - - >J y 7\ 3 0^7 2CO#S s 13 ±1^5*^7 2 COft 
I;5>"30t^^t^. PCRIili, y/HllU K^-(?)p3-CIfl 
Xba Ifji^Sa 1 I f fiClfetl.. Z. tom&T mm $5 £ V D N Aft KM (?) 
AlfJf I EltS, D N A l± Q i age n?nvb^57 ^*7i,tffS 
L. §? jt * ^ HI K ffil o T . BRL(7)iJ^7x?^Syai^ffifflLT, COS 

[0155] 

COSliigfi*^SSLtPAK5li, $D JIB j£ H ffi * £ M X. Hf *t> 1 0 m g 
9 > 9 M / m 1 JtliU M i. If ^ n 7 ^ - I: ioT^y^?f J 

«StS^t(:J;Oilt^;J:i ! t^l>, MSiifcPAKSIi. YM-10 
9E IK * fX K> ft tt fc A m i c o n3yt>hV-n0. 5 m g / m 1 » H L 

, -80oCt«#tS. 
[0156] 

H tt M 8 :I4iI4if'«PAK5»M 
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A'^f aO^-f (bacu 1 ovi rus) is X ^ J* ~C fttt $ •£ & . 

IJIIf^2i: LT^i6ft.fcl5!tf ti4f , J3t^V'*f H*? S PCRTif 
Lfc. flu * T 5 -f v - (± „ ifNot I 7 u - - y ? ffi & % m X-t & ten £ 
P> ft tz 5 ' <?> # * SB Sr * » . £:h.fcEfl##2»f!fctf-5-3;h.4*?l'3j-*T«E*! 

--y^SBf4^«A-r-?.^^^5' <7) fit « gp £■ * . £*ifci>ai##2»t»fcft#- 

[0157] 

PCRlfttti'rt'JIIL. Nde I t K p n I tilftL, <i?^- P ACHT 
L-A(Pharmingen, San Diego, CA)c7)tfJEt~&gB 
ffi^^n — ^y^-*"*. P AcHTL||\^-li, * - V ? =7 y T A )V 

— ^SlftftS^^iM ( AcMNPV : Autographa calif 
ornica nuclear polyhedrosis v i r u s ) O 5i 
^itflftTDt-j'-, 8J:tf|H^n--y/fffi±St60«CH i s * ^ 

?r # tr . u y k <b co * o 9 y ? m * 1- - -t' ffi , *j «t t>" ffi & x. * >- 9 m co 

®m co tz lb co h u y b* y M ffl « , ^ fi ? n - - y ^ ft ft L T § £> # ft T h . 

*> ^ A, . pAcHTL-ACftit, p A c 3 7 3 . p V L 9 4 1 3d i V P 
Ac I Ml(?)i 5 5flS(0#<(0A'Jf an^-f^^^^^-iftffltSik^tl 

* - If IK ft * s ifi W & ft S iz is ^ . SIRisit^^KiiOJt^co^^^/P ( M 1 if 7 V 

- A F*| A U G ) a Xtf foiili is 7" -f- f- r * # tr »t £> ft if . Jfl V* 4 
iifr'TU. f«i3t<^-liLuckow et a 1 . , Viro 
1 ogy 1 70 : 3 1 - 3 9 2r if K IB HSiltV^. 

[0158] 

„ 15 L ft J S li Summers et a 1 . (A Manual of M 
ethods for BaculovirusVectors and In 
sect Cell Culture Procedures, Texas A 
gricultural Experimental StationBull 
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etin No . 1 5 5 5 ( 1 9 8 7 ) ) 
[0159] 

ft t L ffc B M X" (± . PAK5lgfHtfpAcHLT-Aii " B a c u 
loGold" r-^V-X^i^i/ay^'yt-tPharmingen, San 
Diego, CA) £^-#-^loTlIji£:ft£:fr&-effl^T. ^ =af jl n ^ >f 
^ACiASfiS. ffl * so r> ^ x ii . iAt2 4«f B !t(:3 5 s^f ^^yf 

2fc it tt m m. * -e ^ m £ a fc » a m m c i ti^y^?f4i*MtJ. » ua * a 

M M 12 s * A f& 4 8 B# f?3 K 111 iR L , 9 M 9 > * 9 « ii . SDS-PAGEtii 
TlHttS. ft ^ % J| K ;P Sr ^ -t *7 A )V X Sr ft fit L T . ^y-*7»nfc 
SStffiffltK t a6* X # & . 
[0160] 

S f 9«fif T05PAK 5JK'M7f h'^aofcftfc. IS ¥\ # # 2 T ft # § ft 

iy'J-a^ffl^t PCRCiitilfl,, PAK5 cDNA£Sf9 
I4t(0lS«feftC'<.?^-pAcHLT-A (Pharmi ngen) ? 
n — ^ >- ^' tli . V V 4 Jl> Xcr>?&%Lcr>tztbcr>±iZb m — cr>y°^^ V-Srffi 

fflV^TfigPNde l9t{t*Hf*tfea, SAftHo t I tBamHIOffit 
— -^i^^i. D N A £ Q i agen^nvb^57^-^9AT-ffi»L. 

s f 9 MM^x-mm-t & « *m«75-^6pak 5^^wst*fcR^-r-g. 

, ^ a L A S § <td ffi 81 x. 9 v 9 M co # ^ §r fg ^ h tz &b f M *? x x ? y 7 n «y 

h * ff o . & m & h i g 5 ffl & * x § €> t mf m & £ v » m a a -ft * f? o a t= 
51 is -r s . 

[0161] 

11M9 : fflIfffflh?7r/2-A^iJ >y F y X f A 

pak 5 fc«sfffli-r4*w<$>«£iitjg-rsfc«>fc, ws^ffl b 5 ■/ r / 2 

}£ (± , Fields et a 1 . , Nature, 1989, 340, 24 
Or-rJ/Wi Current Protocols in Molecular 
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Biology 1999, John Wiley & Sons, NY an 
d Ausubel,F.M.et a 1 . 1 9 9 2 , Short prot 
ocols in molecular biology, Fourth e 
dit ion, Greene and Wiley— Interscience 
, NYfcLTTKtfStLTfcOs ^ 7 b , C 1 o n t e c h , Palo Alt 
o , CA (Matchmaker Two— Hybrid System 3) 

[0162] 

GAL4 DNAJ^F^O ( D N A — B D ) CO M & (4 . Slfiif 

ra « t . GAL4iSttF^O (AD) |^7^7 'J-lilftW^P AK 5fe 

^tt^^A^f £50c DN Ai^5fJ^77XS K (-PSDpGADT7) ff S 

iX S (cDNA^O^'J-^gStitSTnb^^CILTIt S a m b r 
ook et a 1 . , 1989, Molecular cloning:a 

laboratory manual, second edition, Col 

dSpring Harbor Press, Cold Spring Har 
bor, N Y # M o i #L (± # SH t i o X * IB ffi 3i ± ft & o DNA-BD/PA 

K 5 I n 1 i lij ii , K#I»J£fcJ:9WBS;H. Si«5«-^ief^ 85 tt 

T h h o . ) fcioT8B3ft4. 15 « ^ ffl m li A D / y A zf 9 U - M « §g ft 
& ffl ^ T m ± m fl£ * T % Jl is J; U C ^ g tt co >p ffi -ft * % B-Tifcftfcifcff*)*! 

BftlBli, **<0ji6 (Ausube 1 , e t a 1 . , 1 9 9 2, S h 
ort protocols inmolecular biology, Fo 
urth edition, Greene and Wiley— Inter 
s c i e n c e , N Y # H8 ♦ £ tl l± # BS K i o X <D £ flc ifi * BJ ffl • lZ ffi * A ft 

s o > t i o , p a k 5 3 i v ^ a y y u - at ^ r 5 ^ s v co m ^ x & n k » $ 

llS (feif 1 05 Iflift/mgDNA) a In v i voT'DNA— BD 
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SK'JiK- (Oj l) 1 acZ> HI S3. A D E 2 . LEU2)«te 

^ s6»ff *> ft & . » # H J® & , U *° - * - 31 7 ?S m x ? >j - - y jr <n it iz m 
/h * * ig tfi t ffl M -t h . 3 o ~ - £ s X g a 1 (5-^0^-4-^00-3- 
4" y T* U /U - 3 - D - # 5 2» h is K ) MS JU t§ tffi 4i T" CO ]£ W fc ** "T £ yS - # 5 ? h 

il^tliB r e e d e n et a 1 . , C o 1 d Spring Harb. 

Symp. Quant. Biol. , 1985, 50, 6 4 3 KiBSi£ft.T£ 
*) , £ftl±#!BteJ:^T*o£tt#*i!)lilB»fc«*A*L4) . BttAD7-f/7 

«pak 5 / y j f y v — 9 mfflui¥M%mm,-t & tttbt,zmm&%:D n a 

-BD»l^^y^°^®^#tfft!l»ffiti>|S)«t#A-f-S. SADNAii, GAL 

4 ADtl^LfcORFWffftSiBL, ^OPAK 5 « |b| -fi ^ Si £ 1 1» 

» t id ?'j mmztit . 

[0163] 

smm i o : y^«*at»*fflv^3tTfr»tt^7hDNA-*s-&tt*«f 

?)H«il^ltty7hSSSIiig«n^7f-DNAfflIfBBI 
fctiiitl6. 7Dh3/Hi, Sambrook et a 1 . 1 9 8 9 , M 
olecular cloning:a laboratorv manual 
, second edition, Cold Spring Harbor P 
ress,Cold Spring Harbor, N Y i3 J; f 5 ' Ausub 
el.F.M.et a 1 . 1992, Short protocols in 

molecularbiology, Fourth edition, Gr 
eene and Wiley— Interscience, N Y (?) J: -5 ^ 7 

- a. r >vx° & < m mx- $> & ( * <n # * ia # t ± o * e> ^ * # * hj sib * t » 
» Aft § . ) o 

[0164] 

7n-y D N A ( < 3 0 0 bp) \± & fig, * U ^ Jf ? P * f- h* s flf fig 61 fg "TO $T 
Bf , *^liPCRifr^f>#tii. * S £ 3 2 P -C S n -t h . 88UPAK 

5 7 'J 3 - h ( J; * 1 5 x< g ) ifc(iffiRPAK5«|fflft ( tJ i * 1 5ng) 
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£ » SEJfttHfiflcTilSflftrB-rDNA, #SStt«fiftDNA ( 33 cfc 
1 /z g ) , BSA (3 0 0 ^g/ral ) & «fc V 1 0 % ( v / v ) CO ^ U -fe U V ) 
J:#tfA 7 7r - ('Oi 0 T A E , T B E „ P H 8, 8. 5) 1 0 ~ 1 5 /x 1 
<£T . & 4 < fc t 3 0 # Pal — S ?fl JK (iI 2 2 - 3 7 Ct) 

4 . * «0 « s K JS M % £ iK U T ? 'J fV T 5 F y ;P ± t n - F L , ^y^?fD 
N Aft^fti^£0ll7n-/D N AiU <*Itl.it, 3 0 — 3 5 m At! 

^aciu^sitT-rs. -e <z> a . y^teKu «DNAt?yn?i-DNAS 

fle t *f JCS -t h * > H * Jt - F7y^/?7 4 - t" #j tfj -T 4 . 
[0165] 

± ie * % w co # m m m m m co ^ < & « r ie t « 9 # is m § ^ , ja t <o h m 

JB? ffi * # tf # Z ti t, lz KB £ $ #t £ n . S St * (i , *»«JII*>#Mifc7B»fc*t'$-* 
# m <0 SE 5E ti ± V IS M 14 * H B M co ft » *» ?h ft "f t fi 1 ^ # S i t tiit*T» 

i i t ?i ffl l # tht m o ^ bh ^ £ , # m t <t ot*wafti»atf. 
[ sa ?ij is ] 
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SEQUENCE LISTING 

<I10> Pharmacia & Upjohn S.p.A. 

<120> A new member of the EAK protein family, nucleic acids 
and methods related to the same 

<130> 00019 

<140> 
<141> 

<150> US 09/439756 
<151> 1999-11-15 

<160> 14 

<170> Patentln Ver. 2 

<210> 1 
<211> 2511 
<212> DMA 
<213> Homo sapiens 

<400> 1 

gagaccggga acatggcgct 
gcttcgctga cagccggcca 
agcctaatta atgactgtct 
atattatcag aaatacactg 
gaaaaatgaa gaagactgac 
cctctggagt ctttaattca 
aagaaaaaga aaaagattga 



gggagcnctg tagcagctga 
ccagatgttc atgcattcta 
tctggacctc tgagaccatg 
tggtgaaatg cttccacctc 
aagcaccagc gaaaagttgc 
tccacagcca tcatataaag 
aatatctggc ccgtccaact 



gaaggggctg aggcaccgcc 60 
gagaaagtgg aaaacttaga 120 
tttctagtgt tttccgtgga 180 
ttgctaaaat gaacactgag 240 
agaatagaaa tagccacact 300 
gttttggcat catgtttggg 360 
ttgaacacag ggttcatact 420 
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gggtttgatc cacaagagca gaagtttacc 
gcagatacgg ccaacaggcc aaagcctatg 
ctggctccta tgaagacaat cgttagagga 
ggcctgctag aggattttga caacatctcg 
agcccaccca ccccagatca gggagcctcc 
ggcttcatca ccttctccca gtattccagc 
gaaaagtaca gggagaagag tctctatgga 
cacgcagcca agcaaaatgg gcacgtaatg 
gaggtgaagc ctttgaaatc cgattttgcc 
gactcactga gcaaaccaag tgaatacagt 
agtagctccc ctctggatta ttcattccaa 
gggtgctcca aggagagcct ggcgtacagt 
tatgacagga ggccaaagtc ttcgtacctg 
cagaggtcca ggtcaggctc gggactccag 
tttaaaaccc atccccaagg acactcctac 
cccacaatgt gcattccaaa ggtggattac 
ctgtcagggt ctgacaccta ccccaggggc 
tcgggctatt cctcaagcag tcaccagtac 
catcacccct ccctgcagag cagttcgcag 
ctcagcctct catccagcac ctacccgccg 
ccctccaggg tgtcccatga acagtttcgg 
gaccccaggg aatacttggc caactttatc 
tgcatcggca ccgagaaaca cacagggaaa 
aagcaacaga gacgagaact gcttttcaat 
gacaatgtgg ttgacatgta cagcagctac 
gagtttctag aaggtggtgc cttgacagac 
cagatagcta ctgtctgcct gtcagttctg 
gtgattcaca gggacataaa aagtgactcc 
ttgtctgatt ttggtttctg tgctcaagtt 
gttggcactc cctactggat ggcccctgag 
gtggacatct ggtccctcgg gatcatggtg 
ttcaatgagc ctcccctcca ggcgatgcgg 



ggccttcccc 


agcagtggca 


cagcctgtta 


480 


gtggaccctt 


catgcatcac 


acccatccag 


540 


aacaaaccct 


gcaaggaaac 


ctccatcaac 


600 


gtgactcgct 


ccaactccct 


aaggaaagaa 


660 


agccacggtc 


caggccacgc 


ggaagaaaat 


720 


gaatccgata 


ctactgctga 


ctacacgacc 


780 


gatgatctgg 


atccgtatta 


tagaggcagc 


840 


aaaatgaagc 


acggggaggc 


ctactattct 


900 


agattttctg 


ccgattatca 


ctcacatttg 


960 


gacctcaagt 


gggagtatca 


gagagcctcg 


1020 


ttcacacctt 


ctagaactgc 


agggaccagc 


1080 


gaaagtgaat 


ggggacccag 


cctggatgac 


1140 


aatcagacaa 


gccctcagcc 


caccatgcgg 


1200 


gaaccgatga 


tgccatttgg 


agcaagtgca 


1260 


aactcctaca 


cctaccctcg 


cttgtccgag 


1320 


gatcgagcac 


agatggtcct 


cagccctcca 


1380 


cctgccaaac 


tacctcaaag 


tcaaagcaaa 


1440 


ccgtctgggt 


accacaaagc 


caccttgtac 


1500 


tacatctcca 


cggcttccta 


cctgagctcc 


1560 


cccagctggg 


gctcctcctc 


cgaccagcag 


1620 


gcggccctgc 


agctggtggt 


cagcccagga 


1680 


aaaatcgggg 


aaggctcaac 


cggcatcgta 


1740 


caagttgcag 


tgaagaaaat 


ggacctccgg 


1800 


gaggtcgtga 


tcatgcggga 


ttaccaccat 


1860 


cttgtcggcg 


atgagctctg 


ggtggtcatg 


1920 


attgtgactc 


acaccagaat 


gaatgaagaa 


1980 


agagctctct 


cctaccttca 


taaccaagga 


2040 


atcctcctga 


caagcgatgg 


ccggataaag 


2100 


tccaaagagg 


tgccgaagag 


gaaatcattg 


2160 


ctgatttcta 


ggctacctta 


tgggacagag 


2220 


atagaaatga 


ttgatggcga 


gcccccctac 


2280 


agga t c cggg 


acagtttacc 


tccaagagtg 


2340 
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aaggacctac acaaggtttc ttcagtgctc cggggattcc tagacttgat gttggtgagg 24 QO 
gagccctctc agagagcaac agcccaggaa ctcctcggac atccattctt aaaactagca 2460 
ggtccaccgt cttgcatcgt ccccctcatg agacaataca ggcatcactg a 2511 

<210> 2 

<211> 2157 

<212> DNA 

<213> Homo sapiens 



<400> 2 



atgtttggga 


agaaaaagaa 


aaagattgaa 


atatctggee 


cgtccaactt 


tgaacacagg 


60 


gttcatactg 


ggtttgatcc 


acaagagcag 


aagtttaccg 


gccttcccca 


gcagtggcac 


120 


agcctgttag 


cagatacggc 


caacaggcca 


aagcctatgg 


tggacccttc 


atgeatcaca 


180 


ccca tccagc 


tggc tec tat 


gaagacaatc 


a 1 1 acf acroaa 


acaaac c c t g 


c aaggaaac c 


240 


tccatcaacg 


gectgetaga 


ggattttgac 


aacatctegg 


tgactcgctc 


caactcccta 


300 


aggaaagaaa 


gcccacccac 


cccagatcag 


ggagcctcca 


gccacggtcc 


aggccacgcg 


360 


gaagaaaatg 


gcttcatcac 


cttctcccag 


tattccagcg 


aatccgatac 


tactgetgae 


420 


tacacgaccg 


aaaagtacag 


ggagaagagt 


ctctatggag 


atgatctgga 


teegtattat 


480 


agaggcagcc 


acgcagccaa 


gcaaaatggg 


caegtaatga 


aaatgaagca 


eggggaggee 


540 


tactattctg 


aggtgaagee 


tttgaaatcc 


gattttgeca 


gattttctgc 


cgattatcac 


600 


tcacatttgg 


ac tcactgag 


caaaccaagt 


gaatacagtg 


acctcaagtg 


ggagtatcag 


660 


agagcctcga 


gtagctcccc 


tctggattat 


tcattccaat 


tcacaccttc 


tagaactgea 


720 


gggaccagcg 


ggtgctccaa 


ggagagcctg 


gcgtacagtg 


aaagtgaatg 


gggacccagc 


780 


ctggatgact 


atgacaggag 


gecaaagtet 


tegtacctga 


atcagacaag 


ccctcagccc 


840 


accatgcggc 


agaggtccag 


gtcaggctcg 


ggactccagg 


aaccgatgat 


gccatttgga 


900 


gcaagtgcat 


ttaaaaccca 


tccccaagga 


cactcctaca 


actcctacac 


ctaccctcgc 


960 


ttgtccgagc 


ccacaatgtg 


cattccaaag 


gtggattacg 


atcgagcaca 


gatggtcctc 


1020 


agccctccac 


tgtcagggtc 


tgacacctac 


cccaggggcc 


ctgccaaact 


acctcaaagt 


1080 


caaagcaaat 


egggctatte 


ctcaagcagt 


caccagtacc 


cgtctgggta 


ccacaaagcc 


1140 


accttgtacc 


atcacccctc 


cctgcagagc 


agttcgcagt 


acatctccac 


ggcttcctac 


1200 


ctgagctccc 


tcagcctctc 


atccagcacc 


tacccgccgc 


ccagctgggg 


ctcctcctcc 


1260 
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cggataaagt 


tgtctgattt 


tggtttctgt 


gctcaagttt 


ccaaagaggt 


gecgaagagg 


1800 


aaatcattgg 


ttggcactcc 


ctactggatg 


gcccctgagc 


tgatttctag 


gctaccttat 


1860 


gggacagagg 


tggacatctg 


gtccctcggg 


atcatggtga 


tagaaatgat 


tgatggcgag 


1920 


cccccctact 


tcaatgagcc 


tcccctccag 


gcgatgcgga 


ggatccggga 


cagtttacct 


1980 


ccaagagtga 


aggacctaca 


caaggtttct 


tcagtgctcc 


ggggattcct 


agacttgatg 


2040 


ttggtgaggg 


agccctctca 


gagagcaaca 


gcccaggaac 


tcctcggaca 


tccattctta 


2100 


aaactagcag 


gtccaccgtc 


ttgcatcgtc 


cccctcatga 


gacaatacag 


gcatcac 


2157 



<210> 3 

<211> 719 

<212> PRT 

<213> Homo sapiens 

<400> 3 

Met Phe Gly Lys Lys Lys Lys Lys lie Glu lie Ser Gly Pro Ser Asn 
15 10 15 

Phe Glu His Arg Vai His Thr Gly Phe Asp Pro Gin Glu Gin Lys Phe 
20 25 30 



Thr Gly Leu Pro Gin Gin Trp His Ser Leu Leu Ala Asp Thr Ala Asn 
35 40 45 



(176) )03-5 1 9472 ( P 2 0 0 3-5 1 9 4 7 2 A) 



Arg Pro Lys Pro Met Val Asp Pro Ser Cys He Thr Pro He Gin Leu 
50 55 60 

Ala Pro Met Lys Thr He Val Arg Gly Asn Lys Pro Cys Lys Glu Thr 
65 70 75 80 

Ser He Asn Gly Leu Leu Glu Asp Phe Asp Asn He Ser Val Thr Arg 
85 90 95 

Ser Asn Ser Leu Arg Lys Glu Ser Pro Pro Thr Pro Asp Gin Gly Ala 
100 105 110 

Ser Ser His Gly Pro Gly His Ala Glu Glu Asn Gly Phe He Thr Phe 
115 120 125 

Ser Gin Tyr Ser Ser Glu Ser Asp Thr Thr Ala Asp Tyr Thr Thr Glu 
130 135 140 

Lys Tyr Arg Glu Lys Ser Leu Tyr Gly Asp Asp Leu Asp Pro Tyr Tyr 
145 150 155 160 

Arg Gly Ser His Ala Ala Lys Gin Asn Gly His Val Met Lys Met Lys 
165 170 175 

His Gly Glu Ala Tyr Tyr Ser Glu Val Lys Pro Leu Lys Ser Asp Phe 
180 165 190 

Ala Arg Phe Ser Ala Asp Tyr His Ser His Leu Asp Ser Leu Ser Lys 
195 200 205 



Pro Ser Glu Tyr Ser Asp Leu Lys Trp Glu Tyr Gin Arg Ala Ser Ser 
210 215 220 



(177) )03-5 1 9472 ( P 2 0 0 3-5 1 9 4 7 2 A) 



Ser Ser Pro Leu Asp Tyr Ser Phe Gin Phe Thr Pro Ser Arg Thr Ala 
225 230 235 240 

Gly Thr Ser Gly Cys Ser Lys Glu Ser Leu Ala Tyr Ser Glu Ser Glu 
245 250 255 

Trp Gly Pro Ser Leu Asp Asp Tyr Asp Arg Arg Pro Lys Ser Ser Tyr 
260 265 270 

Leu Asn Gin Thr Ser Pro Gin Pro Thr Met Arg Gin Arg Ser Arg Ser 
275 280 285 

Gly Ser Gly Leu Gin Glu Pro Met Met Pro Phe Gly Ala Ser Ala Phe 
290 295 300 

Lys Thr His Pro Gin Gly His Ser Tyr Asn Ser Tyr Thr Tyr Pro Arg 
305 310 315 320 

Leu Ser Glu Pro Thr Met Cys lie Pro Lys Val Asp Tyr Asp Arg Ala 
325 330 335 

Gin Met Val Leu Ser Pro Pro Leu Ser Gly Ser Asp Thr Tyr Pro Arg 
340 345 350 

Gly Pro Ala Lys Leu Pro Gin Ser Gin Ser Lys Ser Gly Tyr Ser Ser 
355 360 365 



Ser Ser His Gin Tyr Pro Ser Gly Tyr His Lys Ala Thr Leu Tyr His 
370 375 380 



(178) )03-5 1 9472 ( P 2 0 0 3-5 1 9 4 7 2 A) 



His Pro Ser Leu Gin Ser Ser Ser Gin Tyr lie Ser Ihr Ala Ser Tyrr 
385 390 395 400 

Leu Ser Ser Leu Ser Leu Ser Ser Ser Thr Tyr Pro Pro Pro Ser Trp 
405 410 415 

Gly Ser Ser Ser Asp Gin Gin Pro Ser Arg Val Ser His Glu Gin Phe 
42Q 425 430 

Arg Ala Ala Leu Gin Leu Val Val Ser Pro Gly Asp Pro Arg Glu Tyr 
435 440 445 

Leu Ala Asn Phe lie Lys He Gly Glu Gly Ser Thr Gly He Val Cys 
450 455 460 

He Gly Thr Glu Lys His Thr Gly Lys Gin Val Ala Val Lys Lys Met 
465 470 475 480 

Asp Leu Arg Lys Gin Gin Arg Arg Glu Leu Leu Phe Asn Glu Val Val 
485 490 495 

He Met Arg Asp Tyr His His Asp Asn Val Val Asp Met Tyr Ser Ser 
50Q 505 510 

Tyr Leu Val Gly Asp Glu Leu Trp Val Val Met Glu Phe Leu Glu Gly 
515 520 525 

Gly Ala Leu Thr Asp He Val Thr His Thr Arg Met Asn Glu Glu Gin 
530 535 540 



He Ala Thr Val Cys Leu Ser Val Leu Arg Ala Leu Ser Tyr Leu His 
545 550 555 560 



(179) )03-5 1 9472 ( P 2 0 0 3-5 1 9 4 7 2 A) 

Asn Gin Gly Val lie His Arg Asp lie Lys Ser Asp Ser lie Leu Leu 
565 570 575 

Thr Ser Asp Gly Arg lie Lys Leu Ser Asp Phe Gly Phe Cys Ala Gin 
580 585 590 

Val Ser Lys Glu Val Pro Lys Arg Lys Ser Leu Val Gly Thr Pro Tyr 
595 600 605 

Tip Met Ala Pro Glu Leu lie Ser Arg Leu Pro Tyr Gly Thr Glu Val 
610 615 620 

Asp lie Trp Ser Leu Gly lie Met Val He Glu Met He Asp Gly Glu 
625 630 635 640 

Pro Pro Tyr Phe Asn Glu Pro Pro Leu Gin Ala Met Arg Arg He Arg 
645 650 655 

Asp Ser Leu Pro Pro Arg Val Lys Asp Leu His Lys Val Ser Ser Val 
660 665 670 

Leu Arg Gly Phe Leu Asp Leu Met Leu Val Arg Glu Pro Ser Gin Arg 
675 680 685 

Ala Thr Ala Gin Glu Leu Leu Gly His Pro Phe Leu Lys Leu Ala Gly 
690 695 700 

Pro Pro Ser Cys He Val Pro Leu Met Arg Gin Tyr Arg His His 
705 710 715 



(60) )03-5 1 9472 ( P 2 0 0 3-5 1 9 4 7 2 A) 



<210> 4 
<211> 1638 
<212> DNA 



<zj_-5> Homo 


sapiens 












<4UU> 4 














a eg t caaa ta 


acggcctaga 


cattcaagac 


aaac cc c c ag 


cccctc cgat 


gagaaatacc 


bU 


agcactatga 


t tggagccgg 


cagcaaagat 


gctggaaccc 


t aaa cca t gg 


ttctaaacct 


120 


ctgcctccaa 


acccagagga 


gaagaaaaag 


aaggac cga t 


4_ J_ J_ _ _ _ ____ i_ _ 

tttaccgacc 


cattttacct 


ion 
loU 


ggaga taaaa 


c aaa taa aaa 


gaaagagaaa 


gageggecag 


agatttctct 


cccttcagat 


o a r\ 


tttgaacaca 


caabtcatgt 


cggtttfcgat 


gctgtcacag 


gggagt t tac 


eggaatgeca 


~i r\r\ 


gagcagtggg 


cccgcttgct 


tcagacatca 


aatatcacta 


ag t c ggagc a 


gaagaaaaac 


ioQ 


ccgcaggctg 


ccctggatgt 


gttggagttt 


tacaactcga 


agaagacatc 


caa cage cag 


vi *■> rv 


aaatacatga 


gctttacaga 


taagtcagct 


gaggattaca 


— .4-4-— ,J_4_— 4_ — . 

attcctccaa 


tgc c 1 1 gaa t 




g tgaaggc tg 


tg t c tgaga c 


tec tgcagtg 


ccaccagttt 


cagaaga tga 


gga tga t ga t 


r n 

540 


gatgatgatg 


c tacc c cac c 


accagfcgatt 


gctccacgcc 


cagagcacac 


aaaat c tgta 


bUU 


tacacacgyu 


c c g cgac eg a 


accactccc c 


yLcacLCcaa 


c tc gggac ge 


ggccacaccc 




cccaceccac 


c cactgaaaa 


taacaccac c 


c ca c caga eg 


ccccgacccc 


uaacaccgag 


Pi 


aagcagaaga 


agaagc c taa 


aacytctgat 


gaggaga cct 


tggagaaa c t 


acgaaycaca 




iTf- /"ft - rTf- tfTVT 

gcgsgcgcgy 


y Lya l.<_<_ ceta. 


y day c3.es a. La l_ 


a^ta wvtf f~ +- r~r 

cti_cii_yy LLLy 


agd^ga u l gg 


aLadyy Ly i_ u 




L. LayyL d t—y 


4- f— r-4— r"* ^3 frf* 
LyLaLdU dy *_ 


daLyydLyt.y 


y^LdL.ciyydL. 


o.y y dy y uyy t_ 


LaL L ddyLdy 




atgaatcttc 


agcagcagcc 


caagaaagag 


ctgattatta 


atgagatcct 


ggtcatgagg 


960 


gaaaacaaga 


acccaaacat 


tgtgaattac 


ttggacagtt 


acctcgtggg 


agatgagctg 


1020 


tgggttgtta 


tggaatactt 


ggctggaggc 


tccttgacag 


atgtggtgac 


agaaacttgc 


1080 


atggatgaag 


gccaaattgc 


agctgtgtgc 


cgtgagtgtc 


tgeaggctet 


ggagtctttg 


1140 


cattcgaacc 


aggtcattca 


cagagacatc 


aagagtgaca 


atattctgtt 


gggaatggat 


1200 


ggctctgtca 


agctaactga 


ctttggattc 


tgtgcacaga 


taaccccaga 


gcagagcaaa 


1260 


cggagcacca 


tggtaggaac 


cccatactgg 


atggcaccag 


aggttgtgac 


aegaaaggee 


1320 


tatgggccca 


aggttgacat 


ctggtccctg 


ggcatcatgg 


ccatcgaaat 


gattgaaggg 


1380 


gagcctccat 


acctcaatga 


aaaccctctg 


agagecttgt 


acctcattgc 


caccaatggg 


1440 


accccagaac 


ttcagaaccc 


agagaagctg 


tcagctatct 


teegggaett 


tctgaaccgc 


1500 



(6 1 ) )03-5 1 9472 (P2003-519472A) 



tgtctcgaga tggatgtgga gaagagaggt tcagctaaag agctgctaca gcatcaattc L560 
ctgaagattg ccaagcccct ctccagcctc actccactga ttgctgcagc taaggaggca L620 
acaaagaaca atcactaa 1638 



<210> 5 

<211> 1578 

<212> rsm 

<213> Homo sapiens 

<400> 5 

atgtctgata acggagaact ggaagataag 
accatcttta gcactggagg caaagaccct 
ccctctgttc cagaagagaa aaagcccagg 
gagaaaggaa gtaaaaagaa agaaaaggaa 
gagcacacca tccatgttgg ctttgatgct 
cagtgggctc gattactaca gacctccaat 
caggctgtgc tggatgtcct aaagttctac 
age tt tact c ctcctgagaa agatggcett 
ggaacagaag cacccgcagt agtgacagag 
cccgttattg ccccgcgacc ggatcatacg 
cc tgttcctg caccagttgg tgattcacat 
cagaaaaaga agectaagat gacagatgaa 
agcataggtg accctaagaa aaaatataca 
ggtacagttt tcactgctac tgacgttgca 
aatttacaga aacagecaaa gaaggaactg 
ttgaaaaatc ccaacatcgt taactttttg 
gtggtcatgg aataccttgc tggggggtca 
atggatgaag cacagattgc tgctgtatgc 
catgetaate aagtgatcca cagagacatc 
ggatctgtta agctcactga ctttggtttc 
cgcagtacca tggteggaac gecatactgg 



cctccagcac ctcctgtgcg aatgagcagc 60 
ttgtcagcca atcacagttt gaaacctttg 120 
cataaaatca tctccatatt ctcaggcaca 180 
eggecagaaa tttctcctcc atctgatttt 240 
gttactggag aattcactgg catgecagaa 300 
atcaccaaac tagagcaaaa gaagaatcct 360 
gactccaaca cagtgaagca gaaatatctg 420 
ccttctggaa cgccagcact gaatgccaag 480 
gaggaggatg atgatgaaga gactgctcct 540 
aaatcaattt acacacggtc tgtaattgac 600 
gttgatggtg ctgccaagtc tttagacaaa 660 
gagattatgg agaaattaag aactategtg 720 
agatatgaaa aaattggaca aggggcttct 780 
ctgggacagg aggttgetat caaacaaatt 84 Q 
atcattaacg agattctggt gatgaaagaa 900 
gacagttacc tggtaggaga tgaattgttt 960 
ctcactgatg tggtaacaga aacagcttgc 1020 
agagagtgtt tacaggcatt ggagttttta 1080 
aaaagtgaca atgtactttt gggaatggaa 1140 
tgtgcccaga tcacccctga gcagagcaaa 1200 
atggcaccag aggtggttac aeggaaaget 1260 



(S2))03-519472 ( P 2 0 0 3-5 1 9 4 7 2 A) 



tatggcccta aagfccgacat atggtctctg 
gagcctccat acctcaatga aaatcccttg 
accccagaac ttcagaatcc agagaaactt 
tgtttggaaa tggatgtgga aaaaaggggt 
ctgaaactgg ccaaaccgtt atctagcttg 
atgaagagta accgttaa 



ggtatcatgg ctattgagat ggtagaagga 1320 
agggccttgt acctaatagc aactaatgga 1380 
tccccaatat ttcgggattt cttaaatcga 1440 
tcagccaaag aattattaca gcatcctttc 1500 
acaccactga tcatggcagc taaagaagca 1560 

1578 



<210> 6 

<211> 1635 

<212> DN& 

<213> Homo sapiens 



<400> 6 

atgtctgacg gtctggataa tgaagagaaa cccccggctc ctccactgag gatgaatagt 60 
aacaaccggg attcttcagc actcaaccac agctccaaac cacttcccat ggcccctgaa 120 
gagaagaata agaaagccag gcttcgctct atcttcccag gaggagggga taaaaccaat 180 
aagaagaagg agaaagagcg cccagagatc tctcttcctt cagactttga gcatacgatt 240 
catgtggggt ttgatgcagt caccggggaa ttcactggaa ttccagagca atgggcacga 300 
ttactccaaa cttccaacat aacaaaattg gaacagaaga agaacccaca agctgttcta 360 
gatgttctca aattctatga ttccaaagaa acagtcaaca accagaaata catgagcttt 420 
acatcaggag ataaaagtgc acatggatac atagcagccc atccttcgag tacaaaaaca 480 
gcatctgagc ctccattggc ccctcctgtg tctgaagaag aagatgaaga ggaagaagaa 540 
gaagaagatg aaaatgagcc accaccagtt atcgcaccaa gaccagagca tacaaaatca 600 
atctatactc gttctgtggt tgaatccatt gcttcaccag cagtaccaaa taaagaggtc 660 
acaccaccct ctgctgaaaa tgccaattcc agtactttgt acaggaacac agatcggcaa 720 
agaaaaaaat ccaagatgac agatgaggag atcttagaga agctaagaag cattgtgagt 780 
gttggggacc caaagaaaaa atacacaaga tttgaaaaaa ttggtcaagg ggcatcaggt 840 
actgtttata cagcactaga cattgcaaca ggacaagagg tggccataaa gcagatgaac 900 
cttcaacagc aacccaagaa ggaattaatt attaatgaaa ttctggtcat gagggaaaat 960 
aagaacccta atattgttaa ttatttagat agctacttgg tgggtgatga actatgggta 1020 
gtcatggaat acttggctgg tggctctctg actgatgtgg tcacagagac ctgtatggat 1080 



(S3))03-519472 ( P 2 0 0 3-5 1 9 4 7 2 A) 



gaaggacaga tagcagctgt ctgcagagag 
aaccaggtga tccatagaga tataaagagt 
gttaaattga ctgactttgg gttctgtgcc 
actatggtgg gaaccccata ttggatggca 
ccgaaagttg atatctggtc tcttggaatt 
ccttacctta atgaaaatcc actcagggca 
gagctccaga atcctgagag actgtcagct 
gagatggatg tggataggcg aggatctgcc 
ttagccaagc ctctctccag cctgactcct 
aacagcagcc gctaa 



tgcctgcaag ctttggattt cctgcactca 1140 
gacaatattc ttctcgggat ggatggctct 1200 
cagatcactc ctgagcaaag taaacgaagc 1260 
cctgaggtgg tgactcgaaa agcttatggt 1320 
atggcaattg aaatggtgga aggtgaaccc 1380 
ttgtatctga tagccactaa tggaactcca 1440 
gtattccgtg actttttaaa tcgctgtctt 1500 
aaggagcttt tgcagcatcc atttttaaaa 15 GO 
ctgattatcg ctgcaaagga agcaattaag 1620 

1635 



<210> 7 

<211> 1776 

<212> Wh 

<213> Homo sapiens 

<400> 7 

atgtttggga agaggaagaa gcgggtggag 
gtgcacacgg gcttcgacca gcacgagcag 
agcctgatcg aggagtcggc tcgccggccc 
tccatccagc ccggggcccc caagaccatc 
gccctcacgc tgctgctgga cgagtttgag 
cggagagaca gcccgccgcc gcccgcccgt 
ccggccacca cggccagagg gggcccaggg 
cacagcgagg caggtggcgg cagtggtgac 
aagtcttcca gggagggctc agggggtccc 
tccgggcctg atgtcggcac cccccagcct 
gctggccggc cctttaacac ctacccgagg 
cagggggagc ctcatgacgt ggcccctaac 
cagtcctcct cctcctcctc ccggcctccc 
gtgctgggac cccacgcctc agagccccag 



atctccgcgc cgtccaactt cgagcaccgc 60 
aagttcacgg ggctgccccg ccagtggcag 120 
aagcccctcg tcgaccccgc ctgcatcacc ISO 
gtgcggggca gcaaaggtgc caaagatggg 240 
aacatgtcgg tgacacgctc caactccctg 300 
gcccgccagg aaaatgggat gccagaggag 360 
aaggcaggca gccgaggccg gttcgccggt 420 
aggcgacggg cggggccaga gaagaggccc 480 
caggagtcct cccgggacaa acgccccctc 540 
gctggtctgg ccagtggggc gaaactggca 600 
gctgacacgg accacccatc ccggggtgcc 660 
gggccatcag cggggggcct ggccatcccc 720 
acccgagccc gaggtgcccc cagccctgga 780 
ctggcccctc cagcctgcac ccccgccgcc 840 



(S4))03-519472 ( P 2 0 0 3-5 1 9 4 7 2 A) 



cctgctgttc ctgggccccc tggcccccgc 
catgagcagt tccgggctgc cctgcagctg 
ctggacaact tcatcaagat tggcgagggc 
cgcagctcgg gcaagctggt ggccgtcaag 
gagctgctct tcaacgaggt ggtaatcatg 
atgtacaaca gctacctggt gggggacgag 
ggcgccctca ccgacatcgt cacccacacc 
tgccttgcag tgctgcaggc cctgtcggtg 
atcaagagcg actcgatcct gctgacccat 
ttctgcgccc aggtgagcaa ggaagtgccc 
tggatggccc cagagctcat ctcccgcctt 
ctggggataa tggtgattga gatggtggac 
ctcaaagcca tgaagatgat tcgggacaac 
gtgtcgccat ccc tgaaggg cttcctggac 
gccacggcag ccgagctgct gaagcaccca 
atcgtgcccc tcatgcgcca gaaccgcacc 



tcaccacagc gggagccaca gcgagtatcc 900 
gtggtggacc caggcgaccc ccgctcctac 960 
tccacgggca tcgtgtgcat cgccaccgtg 1020 
aagatggacc tgcgcaagca gcagaggcgc 1080 
agggactacc agcacgagaa tgtggtggag 1140 
ctctgggtgg tcatggagtt cctggaagga 1200 
aggatgaacg aggagcagat cgcagccgtg 1260 
ctccacgccc agggcgtcat ccaccgggac 1320 
gatggcaggg tgaagctgtc agactttggg 13 80 
cgaaggaagt cgctggtcgg cacgccctac 1440 
ccctacgggc cagaggtaga catctggtcg 1500 
ggagagcccc cctacttcaa cgagccaccc 1560 
ctgccacccc gactgaagaa cctgcacaag 1620 
cgcctgctgg tgcgagaccc tgcccagcgg 1680 
ttcctggcca aggcagggcc gcctgccagc 1740 
agatga 1776 



<210> 8 

<211> 581 

<212> DMA 

<213> Homo sapiens 

<400> 8 

gagaccggga acatggcgct gggagcnctg 
gcttcgctga cagccggcca ccagatgttc 
agcctaatta atgactgtct tctggacctc 
atattatcag aaatacactg tggtgaaatg 
gaaaaatgaa gaagactgac aagcaccagc 
cctctggagt ctttaattca tccacagcca 
aagaaaaaga aaaagattga aatatctggc 
gggtttgatc cacaagagca gaagtttacc 



tagcagctga gaaggggctg aggcaccgcc 60 
atgcattcta gagaaagtgg aaaacttaga 120 
tgagaccatg tttctagtgt tttccgtgga 180 
cttccacctc ttgctaaaat gaacactgag 240 
gaaaagttgc agaatagaaa tagccacact 300 
tcatataaag gttttggcat catgtttggg 360 
ccgtccaact ttgaacacag ggt tea tact 420 
ggccttcccc agcagtggca cagcctgtta 480 



(65) )03-5 1 9472 ( P 2 0 0 3-5 1 9 4 7 2 A) 



gcagatacgg ccaacaggcc aaagcctatg gtggaccctt catgcatcac acccatccag 540 
ctggctccta tgaagacatc gttagaggaa acaaaccctg c 581 

<210> 9 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 
<400> 9 

gcatcatgtt tgggaagaaa 20 

<210> 10 
<211> 20 
<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 
<400> 10 

asctcwggkg ccatccarta 20 

<210> 11 

<211> 1846 

<212> DNA 

<213> Homo sapiens 



(66) )03-5 1 9472 ( P 2 0 0 3-5 1 9 4 7 2 A) 



<400> 11 

gcatcatgtt tgggaagaaa aagaaaaaga 
acagggttca tactgggttt gatccacaag 
ggcacagcct gttagcagat acggccaaca 
tcacacccat ccagctggct cctatgaaga 
aaacctccat caacggcctg ctagaggatt 
ccctaaggaa agaaagccca cccaccccag 
acgcggaaga aaatggcttc atcaccttct 
ctgactacac gaccgaaaag tacagggaga 
attatagagg cagccacgca gccaagcsaa 
aggcctacta ttctgaggtg aagcctttga 
atcactcaca tttggactca ctgagcaaac 
atcagagagc ctcgagtagc tcccctctgg 
ctgcagggac cagcgggtgc tccaaggaga 
ccagcctgga tgactatgac aggaggccaa 
agcccaccat gcggcagagg tccaggtcag 
ttggagcaag tgcatttaaa acccatcccc 
ctcgcttgtc cgagcccaca atgtgcattc 
tcctcagccc tccactgtca gggtctgaca 
aaagtcaaag caaatcgggc tattcctcaa 
aagccacctt gtaccatcac ccctccctgc 
cctacctgag ctccctcagc ctctcatcca 
cctccgacca gcagccctcc agggtgtccc 
tggtcagccc aggagacccc agggaatact 
caaccggcat cgtatgcatc ggcaccgaga 
aaatggacct ccggaagcaa cagagacgag 
gggattacca ccatgacaat gtggttgaca 
tctgggtggt catggagttt ctagaaggtg 
gaatgaatga agaacagata gctactgtct 
ttcataacca aggagtgatt cacagggaca 
atggccggat aaagttgtct gattttggtt 



ttgaaatatc 


tggcccgtcc 


aactttgaac 


60 


agcagaagtt 


taccggcctt 


ccccagcagt 


120 


ggccaaagcc 


tatggtggac 


ccttcatgca 


iao 


caatcgttag 


aggaaacaaa 


ccctgcaagg 


240 


ttgacaacat 


cteggtgact 


cgctccaact 


300 


atcagggagc 


ctccagccac 


ggtccaggcc 


360 


cccagtattc 


cagcgaatcc 


gatactactg 


420 


agagtctcta 


tggagatgat 


ctggatccgt 


430 


atgggcacgt 


aatgaaaatg 


aagcacgggg 


540 


aatccgattt 


tgccagattt 


tetgecgatt 


600 


caagtgaata 


cagtgacctc 


aagtgggagt 


660 


attattcatt 


ccaattcaca 


ccttctagaa 


720 


gcctggcgta 


cagtgaaagt 


gaatggggac 


780 


agtcttcgta 


cctgaatcag 


acaagccctc 


840 


gctcgggact 


ccaggaaccg 


atgatgecat 


900 


aaggacactc 


ctacaactcc 


tacacctacc 


960 


caaaggtgga 


ttacgatcga 


gcacagatgg 


1020 


cctaccccag 


gggccctgcc 


aaactacctc 


1080 


gcagt caeca 


gtacccgtct 


gggtaccaca 


1140 


agagcagttc 


gcagtacatc 


tccacggctt 


1200 


gcacctaccc 


gccgcccagc 


tggggctcct 


1260 


atgaacagtt 


tcgggcggcc 


ctgcagctgg 


1320 


tggecaaett 


tatcaaaatc 


ggggaaggct 


1380 


aacacacagg 


gaaacaagtt 


gcagtgaaga 


1440 


aactgetttt 


caatgaggtc 


gtgatcatgc 


1500 


tgtacagcag 


ctaccttgtc 


ggegatgage 


1560 


gtgecttgae 


agacattgtg 


actcacacca 


1620 


gcctgtcagt 


tctgagagct: 


ctctcctacc 


1680 


taaaaagtga 


ctccatcctc 


ctgacaagcg 


1740 


tctgtgctca 


agtttccaaa 


gaggtgeega 


1800 
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agaggaaatc 



attggttggc 



actccctact 



ggatggcccc 



tgagct 



1846 



<210> 12 

<211> 417 

<212> DMA. 

<213> Homo sapiens 



<400> 12 














ataaagttgt 


ctgattttgg 


tttctgtgct 


caagtttcca 


aagaggtgcc 


gaagaggaaa 


60 


tcattggttg 


gcactcccta 


ctggatggcc 


cctgaggtga 


tttctaggct 


accttatggg 


12 0 


a cagagg t gg 


acatctggtc 


cctcgggatc 


atggtgatag 


aaatgattga 


tggcgagccc 


180 


ccctacttca 


atgag-cctcc 


cc tccaggcg 


atgcggagga 


tccgggacag 


tttacctcca 


240 


agagtgaagg 


acctacacaa 


ggtttcttca 


gtgctccggg 


gattcctaga 


cttgatgttg 


300 


gtgagggagc 


cctctcagag 


agcaacagcc 


caggaactcc 


tcggacatcc 


attcttaaaa 


360 


ctagcaggtc 


caccgtcttg 


catcgtcccc 


ctcatgagac 


aatacaggca 


tcactga 


417 



<210> 13 
<211> 20 
<212> UNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : primer 



<400> 



13 



gagaccggga acatggcgct 



20 



<210> 14 
<211> 22 
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<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 14 

tcagtgatgc ctgtattgtc tc 22 
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